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A few months ago while conversing with a teacher of Eng- 
lish in a large city high school, I learned that she had directed 
her pupils to write a description of the domestic house eat from 
first hand information gained from the living subject. The 
following day the students apologized for not having prepared 
the descriptive theme according to the instructions given, be- 
cause, after due search and diligent inquiry had been made, 
they had failed to locate this species of anima. The intent of 
this teacher of English was grand, life descriptions must be 
made from living subjects, but she failed to get such descrip- 
tions from her pupils for the very reason that she is living be- 
hind the time and advancement of our modern age. She should 
have known that in all well regulated city homes the eat lias 
been strictly replaced by the simple spring mouse trap in much 
the same manner that the horse has been driven from our city 
streets by the automobile and auto truck. Furthermore she 
should have known that the pet of her maiden youth has be- 
come very unpopular as a carrier of disease, an element in the 
high cost of living, and in the teachings of Audubon societies, 
and for these reasons her pet in memory has been outlawed 
and consequently not commonly found in a well established 
and up to date community. 

But what do you actually think of a teacher of general 
science who taught the construction and operation of a hot air 
furnace in the space of fifteen minutes, and who on the fol- 
lowing day sprung a twenty minute quiz on his pupils to test 
their understanding of this heating and ventilating device? 
The teacher of English who desired a life description of the 
recently ancient cat is an artist and an up to the minute teach- 
er compared with him. Her pupils did at least discover the 
searcity of cats. What did his discover? Did they really dis- 


1 Presented at the Chicago. mesting - the Central Association of Delonte 
and Mathematics Teachers, Nov. 29, 1919. 
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cover that a hot air furnace has an actual existence and a re- 
lationship in and with a fairly modern home? She had at least 
an actual project in mind and had sent her pupils forth on a 
happy quest to search and to learn from first hand experiences, 
but his went forth from a room actually ventilated with con- 
fusions and abstractions to return the following day to a bond- 
age of classroom despotism to be examined on a superficial noth- 
ingness which, happily, was no part of them. I know that you 
are thinking that these illustrations are far and over drawn, 
perhaps they are, but they illustrate well the purpose of this 
paper. 

The possibilities of home work during a course in general 
science depends wholly upon the attitude of the teacher who is 
handling the subject. If the course is limited to the mere di- 
mensions of the classroom or laboratory of the particular build- 
ing in which the teacher is offering instruction, there are no 
possibilities for home work in his general science course. On 
the other hand if the teacher realizes that of all the subjects of- 
fered today in our courses of secondary education that general 
science is the one subject that deals with the translation of the 
physical elements that make up the home and community life 
of man, he will find that there is abundant opportunity for a 
great deal of delightful and inspirational teaching which will 
send his pupils back into the home and community eager to ex- 
perience and give expression to the elements and factors of 
their very lives that existed heretofore deep in the substratum 
of their consciousness. Failing to receive this directional 
teaching a child’s subsconscious mind becomes a_ veritable 
grave yard of ideas and thoughts that might have found an 
expression in a living consciousness instead of passing into an 
accepted oblivion in which there is no analysis into ‘‘the why 
of things.’’ 

To insure the success of this kind of work in the class room 
and in the home the teacher must necessarily survey the ‘‘stock 
in store’’ of the average individual pupil that confronts him. 
He must acquaint himself with the amount and kind of nature 
study work, geography, physiology, elementary agriculture, 
manual training, and other elementary sciences and arts that 
have been taught to the child while climbing up through the 
grades. For today a lot of wholesome work is being done in 
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these pre-elementary sciences of the grades, and this work 
bears much the same relationship to the general science course 
that the sciences of the high school period bear to the early 
sciences of our universities and colleges. He must study the 
community in which the child has been reared and catalogue, 
so to speak, the experiences and daily phenomena with which 
the child is already acquainted in a more or less superficial way. 
Having made these surveys and catalogues of the elements and 
factors that make up ‘‘the stock in store’’ of his pupil the 
teacher must determine upon a course of projects which will 
lead his pupil into ‘‘the heart of things,’’ a course of projects 
that are in themselves related and capable of an easy classifica- 
tion; a course of projects that leads the child’s mind more or 
less consciously to see the relationship of things and events 
from the standpoint of cause and effect; a course of projects 
that aim to develop an attitude of observation that leads to 
conclusion of fact and principle. 

In an endeavor to embody this spirit and mode of presenta- 
tion in our general science course in the University-School at 
Cincinnati we have built the course about the following series 
of projects: 

1. Lighting the home. 

2. Heating the home. 

3. Weather and climatic conditions about the home. 

4. Building the home. 

5. Clothing and feeding the individual of the home. 

6. Communicating with the home. 

The home and its relationship to the world’s work. 

8. Life and self improvement. 

As you at once observe, we have emphasized the home element 
throughout the series of projects. The common criticism is 
that such a selection of projects narrows the field of general 
science, but such is not the ease, and quite the contrary is true. 
Here, at least, we have no series of subjects on certain portions 
of chemistry, physics, biology, astronomy, earth science, 
physical geography, and physiology which have no relationship 
other than the buckram that binds the text in which such an 
arrangement is presented. 

What does the first project, lighting the home, suggest to 
you? In order to develop this project we are led to take up 
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the following sub-projects which present themselves at once 
in a natural sequence; the discovery of fire and with it the 
primitive uses of heat and light; various primitive lighting 
methods such as the fire brands and the vessels of burning oil 
with and without wicks; the development of the candle; kero- 
sene and the kerosene lamp; gasoline and the gasoline lamp and 
its need of a mantle; illuminating gas and gas lighting with 
its two types of lamps, jet and mantle; electric energy and the 
‘development of the filament and are lamps; natural and arti- 
ficial lighting ; and direct and indirect lighting systems. These 
sub-projects, of course, suggest subsidiary projects and prob- 
lems to which attention is necessarily called during the process 
of its development, and thus we see that each project becomes 
automatically a center of logical organization. 

The project method of attack makes home work a possibility 
for the very reason that it incites the pupil to action rather 
than to inaction and reaction. Let us consider the project of 
lighting our home and here discuss a mode of attack or presen- 
tation for the first sub-project, the discovery of fire and its 
primitive uses. The actual discussion between teacher and 
pupil arises from the following considerations: 

Was primitive man ever without fire? 

How did he at first obtain fire? 

Did he later learn to produce fire? 

What were the methods of producing fire? 

Did the American Indian use any of these methods for the 

production of fire? 

How did the Pilgrim start his fires? 

Have you ever started a fire by any of these methods? 

Will you try and see if you can succeed? 

Will you bring to class the articles and materials which you 
used in trying to produce fire whether you succeeded or 
whether you failed? 

What effect did the discovery of fire have upon the life of 
primitive man? 

Did he light his home? 

Did he have a portable light? 

Will you prepare some fire brands and bring them to the 
elass? 
Have you ever seen a picture of a Greek or a Roman lamp? 
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Describe its shape. 

Can you name the materials of which it was made? 

Name the oils used in these Greek or Roman lamps. 

Why did they use a wick in these lamps? 

What materials were used in manufacturing the wick? 

Will you make such a lamp out of modeling clay and bring 

it to class ready for use? 
Here we have the pupil and teacher on a common ground but 
viewing the situation from different points of view; the pupil 
supplying the bits of information that he has already picked 
up, and the teacher adding information that will direct the 
pupil into channels that furnish a more definite and clarifying 
understanding of the question in hand. 

Of course some assignments must be made. I have found the 
boys ready and willing to try out the methods of producing 
fire, while the girls will take the easier task of producing the 
fire brands and clay models of the Greek and Roman lamps, 
And also as a matter of aid we have the modeling clay on hand 
ready for distribution. And right here let it be said that the 
teacher is to be more than reasonable in his demands for this 
kind of home study and home work. Never attempt or demand 
the impossible by asking the pupil to work with materials or 
instruments which he has not readily at hand. For example 
’ should the teacher ask the pupil to make a study of tempera- 
tures in the various parts of the home refrigerator, this task 
is at once impossible for those pupils who have no thermome- 
ters. Have your thermometers ready packed in strong cases 
ready to loan for such home work. The pupil borrows valu- 
able books from the library for home work. Why not some of 
the hallowed things of the laboratory? Do you not think that 
he will take a pride in explaining and setting forth his knowl- 
edge of the thing in hand to his father, his mother, or immedi- 
ate relatives and friends? Do you not think that his bit of pri- 
vate intimacy with the thermometer, electric bell, or whatever 
it may be, will not result in the best kind of self improvement 
and soundness of understanding? 

Now what are we to do the next day when the pupils pre- 
sent themselves with fire brands, fire making apparatus, and 
Greek and Roman lamps? The first matter of importance is 
that each pupil be given an opportunity to exhibit before the 
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class the apparatus or materials with which he has worked, 
giving in his own manner the reason for selecting the materials 
and explaining the method of successful operation. If the 
pupil has failed to get the results for which he has worked, he 
is to explain the cause of failure from his point of view. This 
attitude of mind that discovers the reasons for failure is of 
the greatest importance and is one of the elements of mind 
training and character building that is to be emphasized 
throughout the course. After each pupil has reported his ef- 
forts, comes the class demonstration. The successful fire mak- 
ers are to come before the class and operate their various im- 
plements in a contest for the production of fire. The remainder 
of the class are being acquainted with the various primitive 
methods and the relative merits of each. Of course these 
primitive tools are in inexperienced hands, and the perform- 
ance of the operation may not be that of the expert, but the 
performing individual and the observing individual are re- 
ceiving better concepts than teacher or book can ever impart. 
Next the fire brands and the Greek and Roman lamps are put 
into operation by the pupils who brought them, and various 
points of comparison and contrast are pointed out and empha- 
sized. After the pupils have made their recitations and dem- 
onstrations, it becomes the teacher’s part to develop those parts 
of the lesson which thus far have not been given full and prop- 
er expression by the pupil. In this lesson it is quite certain 
that the pupil will tell you that he rubbed the sticks together 
to produce fire or heat, it is the teacher’s function to develop 
terms, definitions, and generalizations closely allied with this 
very act, such as friction, friction results im heat, kindling 
tcmperature; the girl who brought in the Roman lamp will 
surely tell you that the wick is for the purpose of conducting 
or leading the oil up to the flame; it is now the teacher’s mis- 
sion to develop the term capillary attraction. And so it goes 
throughout the entire course of projects, the pupil gathering 
together the concrete expressions, seeking for causes and ef- 
fects in so far as he is able, and then the teacher stepping in as 
an assistant to help with the defining, abstracting and general- 
izing of the question under consideration. 

As man progressed in his civilization his habits became more 
and more complicated, and since the projects enumerated above 
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are taken somewhat in the order of their historical develop- 
ment, we shall find that the presentation of the project becomes 
degree by degree more and more complicated. It is the busi- 
ness of the general science teacher to design and arrange his 
projects in such a manner as to direct the pupil through this 
labyrinth of human problems. Now it would not do to develop 
all the projects in exactly the same style and manner as we 
did those for the production of fire, fire brands and Greek and 
Roman lamps. The plan of attack and the program suggesting 
the order of action must be varied with each type of project. 
These changes and variation of method in the handling of the 
project plan are imperative, if the teacher desires to develop a 
pupil who at the conclusion of the course shall be prepared and 
equipped with a mental attitude of doing things and reasoning 
out the solution of problems for himself. 

Consequently, when we take up the candle as our next pro- 
ject in the lighting of the home, we vary our method of attack 
and assignment for the home work. Here Michael Faraday 
in his Chemical History of a Candle has fully developed for us 
the best possible method of presentation, and the teacher can 
do no better than to follow step by step the methods therein 
suggested and assign as library or home reading definite por- 
tions of this wonderful classic. Instruct the class to make at 
home a dip candle as suggested by Faraday using paraffin in 
the place of tallow. Tell them to experiment with the candle 
in the same manner as Faraday did and to observe all the phe- 
nomena that he calls to their attention. (Here it is necessary 
to give to each pupil an ounce of paraffin, a short piece of glass 
tubing with fire polished ends, and a piece of fresh lime with 
directions for making and using lime water.) You teachers 
who have never read Michael Faraday’s Chemical History of 
the Candle are not in position to grasp the importance of this 
kind of assignment. Michael Faraday lived in the days of 
candle lighting, in the days when the candle was household 
necessity and therefore was able to write from a standpoint of 
actuality that fairly radiates, and the teacher of sciences who 
fails or neglects to call these spirits of the past to aid him in 
presenting his subject fails in the development of refined tastes, 
of powers of appreciation, and mental growth. 

The pupils are again before us after spending an afternoon 
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or evening with Michael Faraday and his candle. Again as 
before each pupil is called upon to relate his particular experi- 
ences, observations and conclusions. As the conference hour 
proceeds each succeeding pupil should be urged to present the 
matter with greater care of order and detail. The teacher who 
appreciates the value of scientific exposition, though expressed 
in a narrative manner by the pupil, will find that the majority 
of his pupils have acquired through their own effort a conscious 
order of things and facts. This is the kind of training desired, 
habits of mental activity that are orderly,—orderly without too 
much effort that labors for order. True some of his pupils will 
show a chaotic condition of mental processes while rendering 
the revital of the observations and interpretations of their per- 
sonal experiences, and so here again it is the mission of the 
science teacher, like a Faraday, to point the way with patient 
indulgence. Then it is the teacher’s business to give sugges- 
tion or question. The question or suggestion must drive 
straight to the heart of the subject under consideration. For 
the above project we may suggest or question as follows: 
Did Michael Faraday talk about capillary attraction? 
Did Michael Faraday give illustrations of capillary at 
traction? 
Did Michael Faraday say that a candle flame needed fresh 
air? 
How did Michael Faraday prove that a candle needed con- 
stantly a supply of fresh air? 
What part of the air did Michael Faraday say was taken by 
the burning candle? 
This kind of question calls for the answers set forth by Fara- 
day, and so the pupil will set up reflective processes endeavor- 
ing to remember what Faraday actually said. A better way 
of presenting the suggestive question is to direct it towards the 
pupils personal experiences gained while working out the pro- 
ject. Such questions are as follows: 
Did you discover capillary attraction at work in the burning 
candle? or better, 
Why is a wick necessary in a candle? 
Will any kind of a thread or string serve as a wick? 
How did you prove for yourself that a burning candle needs 
fresh air? 
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What part of the air is necessary to a burning candle? 
What new gases or products are delivered to the air in the 
place of oxygen? 

- Are man and animal dependent upon the air as is the candle? 
On the other hand the teacher may not find it at all necessary to 
ask any questions; it may be the reverse, the pupil asking, the 
teacher answering. The best condition that can prevail is 
when teacher and pupils ‘‘ gather together in the class room for 
class conference’’ for the purpose of comparing their individu- 
al experiences and formulating a conclusion or solution for the 
problem in hand. No home work should ever be attempted 
that can not be followed in class conference or in conference 
with the teacher, for the average pupils efforts on home work 
are in direct proportion to the amount of attention given to it. 

Time and space limits prevent the outlining of other projects 
and the pointing out of the sub-projects in each case for home 
work. However let it be stated at this time that the child who 
goes into his home with proper oral directions or with easy 
written instructions of procedure for the study of the actual 
thing as it actually operates in his home, in his neighbor’s home 
or in the community will have a better understanding of the 
construction and working relationship of the parts, than the 
pupil who is merely class taught from drawings whether they 
be on blackboards or in texts. The drawings that he makes of 
the system that he finds actually operating will be symbols of 
living concreteness compared with those of the student who 
endeavors to get his from diagrams alone. When each pupil 
has worked out a system for himself, then the drawings and de- 
signs of similar systems may be called to his attention and com- 
pared with those that he has made. In this manner hereto- 
fore meaningless diagrams and arrangements of things into sys- 
tems express ideas and thoughts to him in much the same way 
that words, sentences and paragraphs of his story book ex- 
press to his mind mental pictures of scenes and scenery. No 
problem in the text book or from the teacher will have the same 
effect as that which the pupil makes for himself while reading 
gas or electric meters in the attempt to calculate the family ex- 
pense in this respect for a day or a week. When this is done, 
the problem of the text book offers itself as a wholesome chal- 
lenge. 
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Throughout the course there is the desire on the part of most 
of the pupils to make or repair something in the home. In the 
University-School we give the general science course to the pup- 
ils of the eighth grade, and after they have worked through a 
few of the projects, they are continually seeking individual 
conferences concerning some piece of apparatus that has been 
suggested tothem. One wants to make or repair a thermostat ; 
another wants to rebuild or rewind a toy motor or dynamo or 
wireless set; still another desires complete details and advice 
on materials and details for the construction of a fireless cooker ; 
another wants to know how to arrange lamps, wires, and 
switches that will turn on the lights at the house and off at the 
garage; and so it goes throughout the course. We seize on 
these opportunities and make capital of them, for we make that 
problem that pupil’s project, and when the right time in the 
course presents itself, we invite that pupil to present his prob- 
lem and his solution of it to his fellow pupils, not merely to dis- 
cuss and tell about the project but to demonstrate it. 

Another agent that aids the teacher of general science to 
carry the problems of the course in to the home is the portable 
projecting lantern, the lantern slide picture and the post card 
projector. The writer makes use of what he calls ‘‘the pupil’s 
lecture.’’ The teacher or pupil selects a group of slides or post 
ecards bearing upon some future topic that will come up in the 
course. The pupil takes the slides or cards along with the 
lantern to his home. That night that family will have an il- 
lustrated lecture with the pupil acting as the lecturer. The 
help that he receives from the parent or friend to see deeper 
into the picture’s meaning, or the criticism that he receives, 
depends, of course, upon the degree of family interest, and the 
ability of the members of the family to aid and criticise. What- 
ever the family attitude or ability be, the pupil has benefited 
from his recital and interpretation of the pictures to the fam- 
ily circle. The pupil may or may not be given a written de- 
scription concerning the pictures that are loaned to him. It 
depends largely upon the subject matter. If the series of 
slides are on coal mining and the pupil is unacquainted with 
the machinery and terms of this industry, a written description 
must, from the nature of the ease, aeeompany the slides. How- 
ever if the group of slides are on the handling and eare of 
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dairy products, it is better that he should carry his slides to the 
creamery and milk stations, and there find the machinery and 
tools and men in operation, and while there discover the worth 
and meaning of each picture and thus prepare his ‘‘pupil- 
lecture.’’ The ‘‘pupil-lecture’’ thus prepared is given in the 
class conference when the related project is under considera- 
tion. When properly stimulated and directed it is difficult to 
over rate the value and immediate effect of this kind of work 
on the part of the pupils. 

Again in every class individuals will be found who possess 
cameras and who are doing their developing and _ printing. 
These individuals can be taught in one short lesson the details 
of lantern slide printing and binding. When this is done the 
teacher of general science has a resource upon which he may 
draw whenever occasion may arise. For example long before 
we take up the project of ‘‘building our homes’’ one or more 
pupils are asked to locate homes in the process of construction 
and instructed to make a set of pictures starting with the 
excavation for the basement and ending with the completed 
home. Interiors as well as exteriors are taken, and a full set 
of notes kept of observations made at the taking of each pic- 
ture. These notes record the different classes of working men 
and the different kinds of labor that each are performing at the 
several stages in the development of the house; the various ma- 
terials and their uses; the installation of the many systems; 
gas, electric, water, sewage, heating, ventilating and vacuum 
cleaning; and any other items that the pupil considers of in- 
terest in the development of his problem. In this sort of self 
activity the pupil must do his own discriminating, his own com- 
paring and contrasting; he must weigh and evaluate for him- 
self; he must assign values. This sort of activity on the part 
of the individual develops a tendency to reflect, to reason, to 
investigate. 

Since this paper has placed emphasis on the possibilities of 
home work, the writer would not have you think that all the 
work of the course in general science is to be done at home; 
that all the projects are home projects. By the very nature of 
the case some problems are confined in their demonstration at 
least to the laboratory and class room. Furthermore the writ- 
er would not have you think that his methods of assigning a 
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home problem for home study are the only methods of attack ; 
he offers them to you as the best methods from his own experi- 
ence. The writer’s plea is that there be less empirical presen- 
tations, less abstraction and generalization concerning things 
and facts outside of the pupils observation and experience; a 
plea for the most effective methods of science teaching since 
the days of Huxley, namely a method of teaching by projects. 
Once we have established such conditions, the attempts of 
teachers of general séience to translate to pupils of tender age 
the principles of life as exemplified in the home and commun- 
ity will have become a possibility. 


Science Clubs That Work. 
FRANK W. Murrey, Irwin Ave., Junior High School, 
Pittsburgh, Pa. 


One day each week our 9th grade classes in General Science 
are conducted as Science Clubs. As soon as the class comes in 
on this day, it becomes, let us say, The Edisonian Science Club, 
and it is immediately turned over to the president of that club, 
who takes charge and direets the activities of the elub. 

This is a sample program: (1) Reading of the minutes by 
the Secretary-Treasurer; (2) Business to be brought before 
the club; (3) Collection of dues; (4) Report of the news- 
paper man; (5) A talk on milk; (6) Questions from the 
club about the talk; (7) The critics report; (8) Report of 
the judges; (9) Adjournment. 

Parts (1) (2) (3) & (4) take very little time probably not 
more than 10 minutes. The president appoints a newspaper 
man, whose business it is to read the daily papers and call to 
our attention any news items of scientific interest. 

As to the matter of dues, of course this is entirely voluntary, 
the pupils voting to assess themselves 1 or 2 cents per week. 
There are a great many interesting things that can be done 
with a small sum of money. One club left a picture of Louis 
Pasteur as a memorial for the club when it was graduated in- 
to the Senior High School. Another gave a picture of Edison, 
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another Franklin, another a splendid reproduction of the Al- 
chemist by Teniers. The Edisonians have presented and are 
earing for a balanced aquarium; while the energetic members 
of the S. O. S. Club presented the school with a second hand 
Ford motor to be used in connection with our study of the gas 
engine! ; 

The main talk (5) takes the greater part of the time of the 
period (perhaps 30 minutes). Two weeks before this time it is 
announced to the class that Albert Durbin is going to talk to 
the club on “Milk’’ and he wants to know what the class wishes 
to know about milk. It usually takes two or three pupils to 
help Albert take down questions that are hurled at him (un- 
less he has had shorthand). These are some of the questions 
Albert received: 

(1) How many bacteria are allowed in good milk? 

(2) What is meant by Pasteurized milk? 

(3) How much cream does the man take off before he sells 

it to us? 

(4) How much does it cost in other cities? 

(5) Which is better yellow milk or white milk? 

(6) Where does all our milk come from? (distance from 

Pittsburgh) 

(7) How do they keep it cool? 

Albert gets busy and for two weeks he gathers material from 
every source about milk; he looks up anything he can find on 
milk in the library, he visits a dairy company, he reads any 
magazines he can get on the subject, he talks to the milkman. 

When the president calls on him for his lecture he stands be- 
fore the class, full of his subject, he is the complete master of 
the situation, he performs experiments, shows slides, or does 
anything that is necessary to present his subject. When you 
try it you will be surprised how well these pupils prepare for 
and present their subjects. 

After he is through talking, Albert asks if there are any 
questions, he gives permission to speak, and answers questions 
about his subject. 

If I were to give a complete list of all the subjects which 
have been presented, it would take too much space: but the 
following will suffice to illustrate the kind of material present- 
ed: Aeroplanes; Submarines; War Tanks; Lives of Edison, 
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Morse, Galileo, Watt, Pasteur, Faraday: Paper Making; Jelly 
Making; Is Mars Inhabited? The Telegraph; The Telephone; 
How Glass is Made; How Iron is Made; Helium Gas; The Stor- 
age Battery ; Radium ; The Steam Engine; Linen; Divers ; Coal; 
Dyes. 

I leave the pupil free to select his own subject, merely say- 
ing that ‘‘It must be science but that the field is broad.’’ It 
is the duty of the Club’s officers, namely, the president, the vice 
president and the secretary-treasurer, to make out the pro- 
grams. These are made out by the officers as soon as they are 
elected for their entire term of office-six weeks. Of course the 
teacher is always ready to give his advice on anything. The 
programs are brought to the teacher for his ‘‘O. K.’’ before 
they are posted. The only rule we make is that every one in 
the class must be put on for a main talk sometime during the 
semester. 

I cannot overemphasize how fine some of these talks are. I 
frequently have talks on a subject given in a far better way 
than I could do myself. 1 remember one boy’s talk on aero- 
planes where the boy had gone to an aviator and talked with 
him on his subject so that the information he gave was not only 
valuable, but extremely interesting because of its being first 
hand. Another boy made a flying model for his talk on aero- 
planes and at the close of his lecture took the class outside and 
flew his plane for them! 

The critic’s report (7) comes near the close of the meeting. 
This pupil has been appointed ‘‘Critic’’ for the day by the 
president at the beginning of the meeting. He comments on the 
good and bad features of the meeting. 

I have found the work of Morris Meister as published in the 
May 1918 and May 1919 numbers of the QuARTERLY, to be very 
helpful. We have the list of suggestions for the speakers which 
Mr. Meister gives mimeographed and given to each speaker. The 
list of books which he gives on page 211 of May 1919 QuaRTERLY 
are invaluable for this work. It is the most ‘‘workable’’ list 
we have ever seen. We need more books of this type to place 
in the hands of pupils of Junior High School age. The Board 
has very kindly purchased these books for the working library 
which we keep in our science room. 
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We find however with the pressure of five or six classes of 
forty or more pupils each day upon us, that once per week is 
as often as we can have club work and get it properly super- 
vised. Of course it would be ideal to have it every day. I 
can recommend the Club Day once a week though as a very 
practical thing for the busy science teacher (in the QUARTERLY 
at least, we can admit that we have more work than teachers 
of other subjects) if for no other reason than the relaxation 
that comes to the teacher in sitting in the rear seat and getting 
the point of view from that position. 

A few merely ‘‘mechanical’’ ideas like these prove valuable: 
We have some pupil in the Club, who takes Art, make a card 
bearing the name of the Club (such as shown in Fig. 1) these 
eards are put up inthe room. At the end of the week we place 
a small American flag (see Fig. 1) on the card of the club which 
had the best program for that week. We keep track of the 
number of times a Club has won first place, as shown in the il- 
lustration by having the emblem of the club put down as a 
star in the Standing of the Clubs. 

A section of the blackboard is given over to this. Each club 
chooses a scientific emblem such as a retort, bell jar, ete. At 
the end of the year the club which has the most stars (em- 
biems) is given an entertainment at the expense of the other 
clubs. The spirit of competition is keen at this age and any 
appeal to it is sure to succeed. 

As I stated before, these are merely devices to keep the idea 
of the club before the class. For the same reason we allow a 
short musical number (such as a violin solo) a place on any 
program. 

The teacher must give a great deal of attention to making the 
first few programs a success; for the pupils have not been used 
to this sort of thing, afterward they gather momentum, and 
will not need such close supervision. The officers hold their 
office for six weeks, and then new officers are elected by the 
class. 

We are now in the second year of this club work at Irwin 
Ave. Junior High and this year Mr. Hole at Latimer has tried 
it with very great success. 
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We believe we learn to do things by doing them, the pupils 
are going to be voters in a democracy, how better can they 
learn to vote than by voting for the best officers for their club! 
Some of the boys are going to be presidents of their city and 
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borough councils, how can they learn to preside over a meet- 
ing than by presiding. How can they learn to make a program 
except by making one! Many of them ‘‘find themselves’’ in 
getting before the class either as president, or as secy-treas. or 
as a speaker. We believe, in the words of Dr. Kilpatrick, that 
Science Clubs have a broader influence than merely teaching 
science and that such work ‘‘leads on and on and on.’’ 

We do not believe in the ‘‘Law of the Medes and Persians 
which changeth not,’’ so we are constantly experimenting, and 
have no constitution and laws, save only to make the Science 
Club day better—to make it lead on! 




















Democracy — Its Common Heritage and Its Common 
Obligations as Taught by General Science 
BertTHa May CLark, William Penn High School, Philadelphia. 


Dallas Lore Sharp in ‘‘Patrons of Democracy’! asks an old, 
old question, one that has been uppermost in the minds of ed- 
ucators for years, ‘‘ What is the true end of American educa- 
tion, life or making a living?’’ And answers very forcefully 
and startling it seems at first, ‘‘That it is neither life or making 
a living, because all can live and get a living without educa- 
tion,’’ the very beasts of the field do as much. He feels and 
I am sure that we must all agree, that the main end of educa- 
tion in this country should be the knowledge of democracy and 
the practice of democracy; the knowledge that all must live 
and get a living but that all must do it together as part of a 
common experience, a common heritage and most of all as part 
of a common purpose; the practice by all at all times, but espe- 
cially during the formative days of school life, of liberty, of 
equality and fraternity. General science, because of its breadth 
of content, and its manner of treating individual, community 
and social problems, is a beacon light to point out to students 
how the passion for equality, the ideal of humanism, the belief 
in fraternity are hampered and stifled when environment con- 
trols man but are fostered and furthered when man controls 
environment. 


When rivers swollen by heavy rains sweep away houses, 
destroy crops, spread hunger, pestilence and death over the 
devastated land, environment controls man; when man, armed 
with tools and machines, builds levees, dikes, breakwaters, and 
reservoirs to hold back the angry, surplus waters, he controls 
environment. When in the heat of summer valuable food rots, 
environment controls man, but when in refrigerator and cold 
storage food is kept fresh for days and months, man triumphs 
over environmental hindrances. When in primitive times, man 
wandered from place to place in search of wild grains and 
berries, living now here and now there, environment was the 





1 Atlantic Monthly Nov. 1919, 
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master and he the follower; now when man by agriculture 
grows on a few acres crops that unaided Nature could not 
produce on thousands of acres, and no longer roams here and 
there in search of scanty food he has the ascendency over en- 
vironment. 

In order to see how general science or acquaintanceship with 
environment, sympathetic understanding of it, and wise mas- 
tery over it, leads toward a knowledge and practice of democ- 
racy we must know, what makes possible certain actions of man 
that humanize him, that distinguish him from other animals, 
that urge him to do many things over and above getting a 
living and keeping his body in good working condition. 

Need is the first experience of life, need of food perhaps or 
need of shelter or air; efforts to satisfy the first needs and 
others like them, give rise to definite habits and to fixed ways 
or customs. ‘‘These habits and customs are formed uncon- 
sciously and are not creations of human purpose; they are like 
the instinctive ways of other organisms, growing out of the 
experience of need, and the manner of satisfying the need and 
are no better or worse than similar ways in animals.’’? But 
when into man’s instinctive ways of satisfying needs, of meet- 
ing the struggle for existence, there creeps the idea of what 
is good and right for the community then these mere animal 
ways are raised to an ethical plane and exert an elevating in- 
fluence upon society. Ways of instinct and self preservation 
then become ways of reason, of purpose, of race development. 
As environment changes, the problems of existence change, 
ways of satisfying needs change, and in consequence social 
customs change. Anything which increases food supply, alters 
the struggle for existence and makes men crowd less and less 
upon each other. The introduction into Ireland of white potato 
in the 16th Century (1586) raised many a peasant’s home above 
starvation level; the introduction into the northern United 
States and Canada of hardy types of wheat capable of with- 
standing a rigorous climate opened new fields to man’s activi- 
ties ; lessened man’s competition for food and gave opportunity 
for higher development of societal standards and customs. 

Meyer’s work as a plant hunter in China is a fine illustration 
of man’s power to increase food supply. On the far plains of 
China he found growing a hardy peach capable of withstanding 








2 Sumner-Folkways. 
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drought and alkaline soil. He sent 1500 lbs. of pits to America 
and there are peach orchards in California today whose under- 
ground parts are Chinese roots developed from these seeds.* 
Profound changes in land physiography such as were brought 
about by the building .f Panama Canal, the erection of irriga- 
tion plants in arid regions, the construction of aqueducts from 
Catskill Mts. to New York City initiate profound modifications, 
whether recognized or not, in the competition of life, and con- 
sequently in societal standards. 

As men because of increased production, and decreased con- 
sumption crowd less and less upon each other for food, shelter, 
clothing and other necessities os as they more perfectly un- 
derstand and use their environment, they can better and better 
afford to adopt ideas and institutions consistent with freedom 
and equality for all, and they usuaily become more and more 
willing to do so. The rapid growth of democracy, is due large- 
ly to man’s increased power nature, that is, to his ability to 
make many plants grow where formerly only one grew, to his 
ability to produce breeds of animals especially adapted to hu- 
man needs, to his power to harness the energy latent in water, 
oil and coal, to his skill in overcoming the ravages of plent 
and animal pests. 

Mastery of environment as often means cooperation with en- 
vironment as dominance over it, and there is not the slightest 
doubt that cooperative lessons learned from nature by the few 
tend to be put in practice for the good of all. How often 
among lower forms of life is seen a combination existing when 
each of its members would either perish without the other or at 
least would fare less well. The beech tree dies when its roots 
are deprived of the organism which grows upon them but in 
return transmit soil food to them. Tolerance by the farmer of 
cherry eating robins because of the harmful insects eaten by 
robins at other times is a commonplace illustration of coopera- 
tion between man and animals. 

The effect of crude materials, of natural forces, of peoples, 
in other words, the effect of environment upon man, and the 
counter effect of man upon environment are so closely related 
to democracy that if we grant that the aim of education is the 
knowledge and practice of democracy then we must lay special 
emphasis upon those subjects which deal primarily with the 
study of environment. 








3 National Geographic Magazine 1919. 
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General science may start with the most immediate environ- 
ment of the pupil, namely himself, or his next most immediate, 
his home, or it may begin with community projects, such as 
water supply, markets, sewage, quarantine. No matter where 
the subject is begun, the emphasis will be put upon man’s rela- 
tionship with other organisms, like or unlike himself; if for ex- 
ample, the particular lesson is on the need of good conditions 
in the home, and on the dangers of overcrowding or on the 
welfare of children in general, then the procedure can be briefly 
somewhat as follows; 


L 


(a) 





Provisions seen in plants and animals for the welfare of 
their offspring. 

In animals. 

Butterflies flitting from plant to plant and finally laying 
eggs on plant that the young caterpillars will eat. 

Bees sheltering their young in hives; different kinds of 
food fed the young, and the development of the young 
into workers, drones, queen. 

Birds sheltering their young in nests. Study all types of 
nest from loosely made ones on the ground to the beau- 
tifullv constructed ones of the Baltimore oriole on a high 
branch. 

Birds feeding young; teaching them to fly, in some cases 
to swim. 

Kittens and pups in safe place by parents; fed with milk 
from mother. 

Cats carrying kittens to safe place after they have been 
disturbed. 

Fish—and their haphazard way of laying numerous eggs, 
with slim chances of fertilization and development into 
offspring. 

Lack of parental care of offspring. 

Contrast methods of fish with those of bees, birds and mam- 
mals, showing the advantage to offspring of the latter 
methods. 

Length of period of infancy correlates with number of 
young. Grouse, on the ground, exposed to danger lay 20-30 
eggs, eagles high in the air lay 2-3 eggs; grouse hatched 
from eggs walk and secure food immediately. No chick- 














(b) 





(a) 





(b) 


(ec) 


(d) 
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hood. Young eagles are cared for during several months. 
Apply to human family ; fewer and better children needed; 
less mortality from disease an aim! 

In plants. 

Bursting of pod of sweet pea scatters seeds of sweet peas 
and insures better conditions of air, light moisture for the 
germinating seed and young seedling. 

Bitter kernel of peach protects embryo on which a future 
generation depends. Attractive color and taste of cher- 
ries aid in scattering cherries and thus lessen overcrowding 
of plants. 

Food stored in seeds provides the germinating seed and 
young seedling with food until it is able to shift for itself. 
Provisions that should be taken by parents and society for 
the welfare of children. 

Elimination of overcrowding by good housing conditions. 
Privacy for each family and each individual in family. 
Cheerful family atmosphere. 

Adequate sanitation; good water, ventilation, safe sewage 
disposal. 

Sufficient sleep, regular meals, exercise, bathing. Pictures 
to show day well spent from the point of view of health, 
acted by some interesting person, such as movie star or 
base ball player. 

Education for livelihood. 

Emphasize the need to select an occupation adapted to the 
individual or that pleasure may come from work. 

Long period of education of young makes serious drains 
on parent and society. Moral obligations of each pupil to 
make adequate returns to society for benefits thus bestow- 
ed upon her. 

Education—for leisure, for recreation, for life. 

Reading. Attractive pictures of free library reading rooms; 
joy of books of adventure, out of door life. 

Athletics—as recreation in cities; insist upon many inter- 
ests that center in a well equipped play ground. 

Interest in sports lead to healthy companionships between 
boys and girls. Show pictures of exhibitions and competi- 
tions in diving and swimming; match games in tennis; boy 
scout camping parties. 
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The emphasis of general science should be put upon ways 
by which desirable changes in nature can be brought about, ways 
by which environment can be made to yield more material and 
hence more freedom to all. ‘The average farmer plows, har- 
rows, plants and cultivates about one third of his corn acreage 
without returns (Bailey-Cyclopedia Agriculture). Time, 
strength, crops wasted. Why not emphasize the need of three- 
thirds efficiency? Fourteen ears of corn are needed to seed one 
acre. If but one row of seed corn be poorly selected, 14 of the 
crop is wasted. How important then to emphasize seed selec- 
tion. If improvement of crops by selection be presented, why 
not improvement of the race by selection? ‘‘It is within the 
power of man to cause all preventive diseases to disappear 
from the earth.’”! 

Again the emphasis should be placed upon ways in which 
undesirable changes can be prevented; such as encroachment 
upon land of the ocean as along the Jersey coast. Fire preven- 
tion, loss by fire of forest trees, homes, food supplies, ete. ‘‘The 
chief terror of the sea in the past has been collision in fog; 
for decades and for centuries we have needlessly allowed ships 
to go down year by year simply because we have not realized °* 
the possibilities of prevention through organized research. Out 
of the anti-submarine efforts of scientists has grown a device 
by whieh it is possible to eliminate the dangers of fogs. The 
preventing of a single disaster like the sinking of the Titanic 
or of the Empress of Ireland more than pays, without any 
reference to the value of human lives, for all the time and 
money spent by England, France and United States combined 
in developing detecting devices.’’? No attempt should be made 
in general science or any high school science to train pupils for 
technical work ; far greater good will have been achieved if the 
pupils get a conception of the worth of human life and the 
value of scientific research, and the vital need of public support 
of research laboratories. 

But an understanding of soil fertility and rotation of crops, 
for example, is not worth while unless bound up with it, is the 
conscious and subconscious purpose of increased production, 
for the sake of fellow workers. To know( for another example, 
how to prepare tasty nourishing food, to select warm clothing, 








1 Pasteur. 
2 Millikan-Science, Sept. 26, 1919. 
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to provide comfortable shelter, to maintain healthy bodies 
should be but a secondary result of general science teaching; 
the main result should be a glimmering, however faint and 
fleeting, that these things are milestones in man’s conquest of 
environment, in man’s emancipation from material fetters, and 
hence milestones in man’s willingness and eagerness to recog- 
nize and to work for liberty, equality and fraternity for all. 

The first task to which general science sets itself is to ac- 
quaint a pupil with his environment, immediate or remote, so 
that he recognizes its wide and varied influence upon himself, 
his possible constructive purposeful reaction upon it. Each 
of us is affected by every move made by every one else. If 
this were not true our boys would not be lying dead ‘‘on 
Flanders Field.’’ Other tasks of general science to make part 
and parcel of the pupil the knowledge that human needs and 
desires in an ever increasing world can be satisfied only by 
scientific use of materials, and by filching new secrets from 
nature; to keep continually before him the fact that folkways 
and the customs of peoples are generally elevated by lessening 
of the competition of life, that is, by increased power over en- 
vironment and closer cooperation with environmental factors; 
to make part of his subconsciousness the idea that real democ- 
racy can be attained and retained only when all produce as 
much as possible for all, when all consume as little as is neces- 
sary from the common store of the world granary and when 
all are guided in personal and public affairs by thoughts of race 
development, and not personal gratifications. Contrast such 
actions and ideals with those of strikers! 

If such a task be accomplished by general science, the result 
wil] be unselfish action by its pupils and the world’s prospective 
eitizens. 

Unfortunately unselfish action alone does not guarantee race 
betterment. The mother, who through supposed unselfish ac- 
tion, pampers her child, does not improve the race, nor do social 
reformers, who are ignorant of scientific principles always 
further race progress. Untrammeled thinking, as well as unsel- 
fish action is essential. The second task of general science is 
to teach by experiments in the laboratory how to prove al! 
things in order to know what is good and what to hold fast to. 
Anything no matter how simple, that can be ealled an experi- 
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ment offers opportunity for keen observation, untrammeled de- 
ductions constructive conclusions, and develops the scientific 
spirit of ‘‘prove all things.’’ General science beeause of the 
variety of matter presented offers experiments on widely dif- 
ferent subjects and of widely different procedure and teaches a 
pupil how to test what is true in many different phases of liv- 
ing. By its avowed allegiance to the simple, the commonplace, 
the practical, general science teaches the scientific spirit in a 
manner understandable to immature minds and at the same 
time sacrifices nothing to its fundamental tenet of the study of 
environment, of relationship, and interrelationships. 

When general science was first taught in the William Penn 
High School it centered around the home, the individual. The 
food eaten, the clothes worn, the water drunk, were the impor- 
tant facts, the important thoughts. Unsigned slips turned in 
the end of the course in response to teacher’s requests for the 
value of general science contained such statements as; 

I am familiar with things in my home; I am more alert at 
home, I run the stove now without smoking and the furnace 
without coal gas. I read pure food labels on packages and can- 
not be cheated. I am interested in commonplace happenings. 
I try to lead a healthier life in order to work better. 

Now that the interest of general science has shifted from 
man as an individual in a home, or in a school, to man as a 
member of a democracy, the answers are very different to the 
question, ‘‘ What has general science done for you?”’ 

1. It has taught me that things don’t just happen; we can 

control them. 

2. I don’t do anything without it is passed on, and keeps or 

hinders those who come after me. 

3. I ean change environment and make it better. 

4. I must be healthy, so as not to pass on disease to the race. 

General science has one fundamental aim, to further demoe- 
racy,—it does this by teaching the common scientific heritage 
of each and all, and the common scientific obligation of each 
and all; by teaching that man is the scientific heir of all the 
age, of all those who have gone before him; and that he is 
the scientific ancestor to the future ages, to all who come after 
him. Progress in democracy depends upon how we use our 
scientific inheritance and fulfill our scientific obligation. 


























The Project As a Teaching Method. 
R. W. Suarpee, DeWitt Clinton High School, New York City. 


The criticism that the subject matter taught in schools is 
quite largely isolated from the experiences of pupils outside 
the schools, has led to the formulation of the project method of 
teaching. 

The method of the project had been variously interpreted 
with various results—mainly unsatisfactory. Most failures re- 
sult from lack of recognition: 

1. That projects must precede principles. 

2. That principles are better understood when developed as 
the learner needs them. 

3. That projects must be organized so far as possible, in their 
natural setting. 

Faulty organization of material and projects has no doubt 
caused most of the poor results in science and other teaching. 
Wide spread study of the causes of faulty organization has re- 
sulted in a formulation of the term project, that if consistently 
carried out, will doubtless eliminate much of the unsatisfactory 
results toward which honest and well considered criticism is 
now directed. 

The term project has probably been most satisfactorily de- 
fined as, ‘‘A problematic act carried to completion in its nat- 
ural setting.’ This evidently means that there must be: 


1. No passive reception of information by the pupils. 

2. Reasoning rather than memorization. 

3. Priority of the problem over the learning of principles. 

4. A setting for the problem in the schools as near as possible 
to that found in life outside the schools. 

5. A plan of action looking into the future, which when ecar- 
ried out, results in a thing accomplished. 

A splendid characterization of the term project has been 
given by Dr. C. R. Mann as: 

1. A desire to understand the meaning of some fact, phenom- 
enon, or experience. This leads to questions and prob- 
lems. 

2. A conviction that it is worth while and possible to obtain 
an understanding of the thing in question. This causes one 
to work with an impelling interest. 

3. The gathering from books, experiences and experiments, of 
the needed information to answer the question in hand.”’ 





1 Stevenson. 
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This means that the student works in much the following 
order: 

1. A state of perplexity or of curiosity. 

2. Work is begun with enthusiasm because this perplexity or 
curiosity is the result for a solution. 

3. Once the difficulty is clearly defined the pupils enthusiasm 
earries him to a solution which is almost automatic, but 
which in reality is: 

a. A process of supposition, guess, theory or hypothesis, 
pending further evidence. 

b. Reasoning out the evidence as discovered. 

ce. Deliberate weeding out of the false so as to arrive at a 
conclusion. 

d. Application of the conclusion to other similar situa- 


tions. 


Quite likely most teaching is done by topics rather than by 
projects. ‘‘Projects are superior to topics, in that the project 
originates in some question, and not in a logical arrangement 
of matter as found in most texts. While teaching from topics 
in text books, the teacher wrongly attempts to induce pupils 
to accept topics as their own projects. Topics mean a formal 
didactic treatment in which the teacher does all the thinking 
and the pupil absorbs and memorizes. Projects in their life 
setting lend themselves to a selection of facts according to 
their value or significance to the pupil. Topics furnish no such 
basis for selection.’’? 

Again, many teachers who recognize the value of the project 
method, fail to carry the method of the project to a satisfactory 
conclusion. This results from the attempt to cover too much 
ground, and the teacher attempts to hurry the pupils, forget- 
ting that what may be very simple and obvious for the teacher, 
may be very obscure for the pupil. The teacher, therefore, in- 
terrupts with his own thinking, and prescribes the procedure 
to be followed by the pupils to such an extent as to kil! the 
students initiative. Too much text book work brings about 
the same result, while a good reference book in the hands of 
the pupil, to be used as he feels the need for it, is quite another 
matter. 

With the foregoing status of the term project in mind, as 
used in science teaching, the writer presents below some ob- 
servations made of the methods used by a few writers of texts 
and so-called syllabi in science, with a view to discovering to 
what extent these writers are succeeding in teaching or or- 


2Woodhull. General Science Quarterly, Vol. 2, p. 249, Nov. 1917. 
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ganizing by the project method, as defined by our best authori- 
ties. 

Let us take the subject of transportation. One text con- 
tains the following organization of subject matter. 


PROJECT XVII—-TRANSPORTATION 


1. Importance of transportation—Animal power compared 
with steam and electric power. 


2. Water as a medium of transportation—Why substances 
float or sink. 

3. Archimedes principle—Specifie gravity—Submarines 
and the floating of iron ships. 

4. Steam engines—The first steam engine—The principle of 
the steam engine. Locomotives and steam ships. 

5. Steam and gas engines compared. How a gas engine 


works—The automobile. 

6. Electric power—The parts and working of an electric 
motor—Electric cars and locomotives. 

7. The dynamo compared with an electric motor—The princi- 
ple of the dynamo. 

8. Power stations. 

9. Kinds of water wheels. 

10. Water power and the protection of forests. 

Here transportation is evidently not a project, although so 
named, but is really a chapter heading. An introduction is 
given as preparatory material properly enough, followed by 
some ‘‘problems’’ or experiments, as follows: 

1. Why do some objects float in water? 

What is the specifie gravity of iron? 
What is the principle of the steam engine? 
What is the principle of the gas engine? 
How does a steam engine work? 

Study of an electric motor. 

Study of a dynamo. 

Visit to an electric light station. 

This i is followed by a number of topics amplyfying the prin- 
ciples which motivate the giving of the didactic problems and 
exercises given above. This in turn is followed by a number 
of ‘‘individual projects.’’ 

This violates the characterization of a project in that, there 
are few real problems at issue that are similar to those arising 
in real life. There is little or no natural setting. The pupils 
are led arbitrarily and didactically to consider (a) Why ob- 
jects float. (b) The specific gravity of iron. (c) The prin- 
ciple of the gas engine. (d) The principle of the electric mo- 
tor and dynamo. There is no staging of the real problems. 
Certainly pupils would not naturally follow this order in at- 
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tempting to solve the problems of transportation, let alone 
calling the general chapter heading a project. Here principles 
come first, followed by applications,—a discarded method. 

The use of a natural method of organization would much 
more likely result in staging the material somewhat as follows: 

What makes boats float and submarines sink? 

How may we transport a comparatively heavy lcad with a 

a small force? 

How may steam be used to pull heavy loads? 

How may water wheels be used as a source of power? 

How does electricity run a street car? 

What makes things go? 
" These are likely questions that arise in the minds of pupils. 
There is no thought of the scientific principles involved or of 
the atmosphere of the school room. Of course, pupils might 
bring up these questions in somewhat different wording or or- 
der, to be immediately seized upon by the teacher acting as 
stage manager or director. Principles are ultimately arrived 
at, if these projects are solved to a satisfactory conclusion. Gen- 
eralizations and applications naturally follow. 

Another recent text presents the same matter as follows: 


Sm Oo PO 


CuaptTer VI. TRANSPORTATION ON LAND. 


1. Vehicles—Primitive vehicles—transportation and _ topo- 


graphy. 

2. Roads and vehicles—kinds of roads—roads and motive 
force. 

3. Railroads—location of grades. 

4. Curves, inertia and effect—effect of change of direction. 

5. Bridges—principle of the girder—truss, tubular and sus- 
pension bridges. 

6. Steam and the locomotive—operation of the steam engine— 


condensers. 

7. Production and control of steam—boiling temperature and 
high pressure—amount of heat required—evaporation and 
condensation ete. 

8. Electricity as a motive power—motors—generators and 
transformers. 

9. Gasoline as a motive power—gas engines—dependence up- 
upon other mechanisms. 

The above topics are explained and made clear by means of 
ample exercises which are good in themselves, but again there 
is no attempt to organize the material around the questions 
naturally arising in the minds of the pupils. That the topics 
are likely intended to serve as suggested projects, is evidenced 
by the authors’ statement in the preface, as follows: ‘‘The 
general method of the book in dealing with the topics, or pro- 
jects, selected for study is broadly inductive or heuristic. ete.,’” 
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although the term project is not mentioned elsewhere in the 
book, so far as the writer can discover. 

Another recent ‘‘syllabus’’ attacks a portion of the topic 
transportation, confined mainly to the source of the necessary 
energy, under the chapter heading ‘‘ Relation of air to everyday 
activities,’’ as follows :— 


RELATION Or Arr To Everypay ACTIVITIES, 


Oxidation. 
What makes an automobile go? 
Oxidation of gasoline. 
Examine diagram of an automobile engine. 
Find parts corresponding to a simple cylinder— 
a—Piston and cylinder. 
b—Wires carrying electric current. 
e—Place where spark is produced. 
d—Tube carrying gasoline and air. 
e—Carbureter. 
How is the power developed by the explosion in the 
cylinder applied. 
Toy crank shaft—diagrams of gears. 
Action of a 4-cycle engine. 
Diagram showing, 
1—Suction stroke 
2—Compression stroke. 
3—Power stroke. 
4 Exhaust stroke. 
Why do autos have fly wheels? 
Advantage of an engine having many cylinders. 
How the spark is produced in an auto. 
Need for a timing apparatus. 
Need for arrangements for cooling engine—air and wa- 
ter cooled. 
Need for an oiling system. 
Burning or oxidation as a source of power. 
Other substances used as fuel. 
What happens in burning. 
Burning a match—rusting of iron—other causes of slow 
oxidation. 
Spontaneous combustion—explosions. 
Why coal is burned. 
Need for energy in human body—how supplied—need 
for a blood system. 
Do plants breathe as animals? 
Prevention of destructive oxidation. 
Importance to us of the gases other than oxygen that 
compose the air. 


The writer of this syllabus alludes to the term project only 
in the following sentence :——‘‘Pupils should be encouraged to 
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work out certain projects or topics suggested by class work, 
each pupil to demonstrate the project to the class at a later 
period.’’ Seemingly there is no attempt to distinguish between 
topics and projects. The term problem is frequently used, but 
there is little to suggest and it is not likely, that this term is 
used to signify a project. 

The best definition of a project would exclude such a 
heterogeneous collection of topics as above given under the 


heading oxidation, but would be best met by organizing the 
material about a project in its natural setting, somewhat as 
follows :-— 


Project—What makes anything go? 


Introduction or Approach. 
What problems arise for solution? 
Evidently something is needed associated with heat-energy. 
What needed? Evidently a fuel, and some means of con- 
trol as a stove, engine ete. 

Reasoning. 

Need for a kindling temperature.—example of the match. 
Given fuel and a kindling temperature, is air necessary? 
What portion of the air is used? Burn phosphorus. 

This portion called oxygen—trest mainly nitrogen. 
Oxygen supports burning or combustion. 

Combustion of wood or iron wire in oxygen.—example of 
rapid oxidation. 

Rapid oxidation of gasoline in a coffee pot cylinder. 

Fuel must be in a condition to burn very rapidly; and must 
be confined or controlled. 

Conclusion. 

Demonstration by pupils, showing how rapid oxidation of 
a controlled fuel ‘‘makes things go.’’ That given the 
proper fuel, the proper kindling temperature and air 
(oxygen), there is still needed a means of using the result- 
ing energy and a means of getting rid of the wastes. 

This naturally leads to a discussion of the adaptability of 
various fuels for different purposes, and what happens when 
they are burned. Problems sure to be suggested and worked 
out in class or by individual pupils as independent problems, 
are :— 

What happens when a candle burns? When we burn a 
match? How to make a match? Cause of smoke? 
Stoves, gas ranges, lamps ete.—rusting of iron—this called 
slow oxidation. 

Spontaneous combustion and explosions, ete., and how pre- 
vent destructive oxidation. 

Sooner or later will arise the question ‘‘What makes living 
things go?’’ This leads to a study of foods as fuel, means of 





























Tuer Progect As A TEACHING METHOD 349 


getting oxygen into living bodies, and how get rid of the 
wastes. 

The pupil is thus led to solve in some such manner as above the 
general import of the project of ‘‘What makes things go?’’ or 
the source of power or energy, before he concerns himself with 
the machinery of autos, etc., necessary to handle this energy. 
Some pupils indeed, may wish to work out the mechanism of 
an auto, but in the main he should be discouraged at this par- 
ticular point, as being much too difficult for the average 
pupil. Here it is the business of the teacher as director to see 
that pupils do not bite off more than they can chew, let alone 
digest. 

The method just outlined permits of a natural setting, forces 
the attention upon the problems at issue, and facts and princi- 
ples are learned almost unconsciously. The natural setting 
provides a strong motive. Finding out ‘‘What makes things 
go? is far more interesting than any study of oxidation intro- 
duced as such, or ‘‘The Composition of the Air’’ or ‘‘The Rela- 
tion of Air to Every day Activities’’, or ‘‘ What makes an Auto- 
mobile go’’ if that means much attention to mechanical details. 

While all projects may not be equally interesting to all pup- 
ils, yet interest in projects selected by pupils is likely to be very 
intense. All of this means that in place of a so-called syllabus, 
so commonly used as the basis of the course in science, projects 
form a much better basis. It is only necessary to decide what 
facts and principles should ultimately be mastered by the pup- 
ils, and then select groups of projects from which the pupils 
may make selections. These selected projects will be such that 
all the facts, processes and principles needed will be covered 
which are commonly given in the logical or systematic presen- 
tation of the subject. The project is used as the approach in 
all cases after which it is comparatively easy to systematically 
summarize the entire field, if desirable. 


SuMMaryY: 


1. Projects must precede principles. 
2. Principles are better understood when unconsciously work- 
ed out as the pupils need them. 

3. Projects should be offered in their natural setting, so that 
the situations undertaken in school are not essentially dif- 
ferent from what they would be if undertaken in the en- 
vironment outside the school. 

The applications of the principles learned in solving such 
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projects readily suggest themselves in solving other prob- 
lematic situations. 

5. Topics as given in ordinary syllabi, lend themselves to no 
such treatment. 

6. Projects encourage the pupils to do their own thinking, 
while the teacher acts as guide and counselor, and pro- 
vides the stage setting. 

7. Even a mediocre text in the hands of the pupil, to use when 
needed, gives confidence to the weaker pupils, and assists 
them over many an obscure point. 

8. Syllabi are as deadening to teachers as to pupils, and ex- 
plains much of the poor teaching done in our science 
classes. Teachers are just as likely to be interested in 
projects as are the pupils. 

9. Many suggestive projects should be outlined in a course 
of study, in place of a syllabus. These projects should 
be such as to include all the facts, principles and processes 
which are commonly covered in a logical or systematic 
presentation of the subject. The topic method is thus 
avoided—a method deadening alike to teachers and pupils. 


Free Booklets 


FirE TRAGEDIES AND THEIR REMEDIES 


This deals with school fires and will be of value in all science 
classes. It is only by a campaign of education that our school fire 
hazards can be removed. This illustrated booklet will give you splen- 
1 eal Send to General Fire Extinguisher Company, Providence, 


Teaching Helps 


TEACHING, the journal published by the Kansas State Normal 
School, Emporia, Kansas, has material of interest to science teachers, 
as follows: 

No. 438, Oct. 1918 “Methods in Physics and Elementary Science.” 

No. 44, Dec. 1918 “Science: Biological and Physical.” 

No. 45, Feb. 1919 “Examples of the Project-Problem Instruc- 

tion.” 

No. 47, Sept.1919 “Lists of Science Books and Magazines for 
Senior and Junior High Schools.” 




















Studies of the Masters 
By JoHN F. WoopHULL 


IV. FarapDay 


This is the story of a man who did not go to school enough 
to be bored by it, but who nevertheless became ‘‘the greatest 
experimental philosopher that ever lived’’ and received scien- 
tifie honors and degrees from almost every academy and univ- 
versity becomes great, but this one did. At thirteen a newsboy ; 
at twenty-two a bottle washer in Davy’s laboratory; at thirty- 
two, a world renowned ‘‘natural philosopher.’’ 

He was born in 1791, six years before Lyell and eighteen 
years before Darwin; and died in 1867, eight years before Ly- 
ell and fifteen years before Darwin. At the period of life when 
other boys attend high school and college he was 
the faithful apprentice to a bookseller and stationer. He found 
time to read many books and attended public lectures; nota- 
bly those of Mr. Tatum on Natural Philosophy and those of 
Humphry Davy on Chemistry. How he made the transition 
from bookbinder to assistant to the most famous scientist of 
the time is told in his own words as follows: ‘‘My desire to 
escape from trade, which I thought vicious and selfish, and to 
enter the service of science, which I imagined made its pursu- 
ers amiable and liberal, induced me at last to take the bold and 
simple step of writing to Sir Humphry Davy.’’ He inclosed 
notes which he had taken of Davy’s lectures and which he had 
transcribed with great pains. These, his chief introduction 
and recommendation, won him the position he coveted. Those 
notes are still on exhibition at the Royal Institution. At the 
age of twenty-two, therefore, the age when other young men 
emerge from college, he without any formal education entered 
Davy’s laboratory. His nominal duties were those of labora- 
tory attendant and his remuneration was $6.25 a week and 
room. But from being the right hand man of Davy he obtain- 
ed a rare education and when Davy retired no one was so fit as 
Faraday to succeed him. 

Faraday who had been born in London and who had never 
traveled more than twelve miles from home—never having 
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even seen the sea—was now destined to begin his real educa- 
tion by travel as Darwin did afterwards. He and Davy spent 
eighteen months traveling through France, Italy, Switzerland 
and Germany. On this trip he met numerous great men such 
as Ampere, Clement, Desormes, Gay-Lussac, Volta, De la Rive, 
ete. He studied iodine, heard Gay - Iussac lecture in L’Ecole 
Polytechnique, the national school of chemistry, to about two 
hundred students; studied the glowworm and torpedo (an 
electric fish). In Florence he helped Davy burn the diamond, 
proving that with oxygen it furnished nothing but carbon di- 
oxide and hence is pure carbon. Neither Davy nor Faraday 
ever confined their attention to one science. They preferred 
to be natural philosophers. Faraday’s notes of this trip are 
filled with chemistry, physics, geology, water sports, museums, 
churches, mountain scenery, habits and manners of the people, 
ete., ete. He notes his impression of the people as follows: 
‘‘Politeness is the general character of the (French) people. 
A character which they well deserve; but the upper classes 
have carried it beyond the bounds of reason, and in politeness 
they lose truth and sineerity.’’ ‘‘Their conversation is very 
vivid and uninterrupted, but though it dwells for hours on the 
same subject, you can scarcely make out what the subject is.’’ 

At Paris everything yields to appearance. Many starve in 
a garret to go well dressed. 

In Italy he found ‘‘a degenerate, idle people—cramped by 
ignorance and buried in dirt. Begging is almost the birthright 
of modern Italy. All are beggars in some way. This detest- 
able habit of universal begging is imbibed by the children even 
with the mother’s milk.’’ 

Rome: Saturday, November 26, 1814 ‘‘I find myself in the 
midst of a crowd of people who delight in deceiving ; are ignor- 
ant, faithless, frivolous. Their want of honor irritates me, 
their servility disgusts me, and their impertinence offends me.”’ 

Faraday played the flute, sang bass, was a church officer, 
read novels for recreation, married at thirty, defined love as 
‘‘A nuisance to everybody but the parties concerned.’’ ‘‘A 
private affair which everyone but those concerned wishes to 
make public,’’ was a normal and most agreeable man, with ar- 
dent devotion for his wife, his church and his science. 
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Faraday’s method like that of Lyell, Darwin and every other 
scientific worker, was the project method, the method of prob- 
lem solving, which begins with the whole and arrives at the 
parts by analysis. It is the reverse of the method which ob- 
tains in school where science is presented as principles, and 
these parts are organized into a whole by synthesis. This 
method not only kills interest, but fails altogether to prepare 
pupils to learn from experience. Those who, like the masters 
have the germ of the scientific mind in youth are most bored 
by the unscientific methods of the schools. 

No man ever felt the tyranny of definitions and symbols more 
deeply than Faraday did. He would propose a new termin- 
ology and displace all terms tainted by a foregone conclusion. 
He said ‘‘In our conceptions we make use of symbols which 
afford peaceful lodging to the intellect for a time, but they also 
cireumscribe it, and by and by, when the mind has grown too 
large for its lodgement, it often finds difficulty in breaking 
down the walls of what has become its prison instead of its 
home.”’ 

In discussing the mode of propagation of light and radiant 
heat he endeavored ‘‘to dismiss the ether, but not the vibra- 
tions.’’ He said ‘‘I cannot form any idea of atoms apart from 
the forces. They do not afford me the least help. On the 
contrary, they greatly embarrass me.’’ He contended against 
the ‘‘action of forces at a distance’’ and the adoption of two 
electrical and two magnetic fluids. 

The idea of ‘‘action at a distance’’ constantly perplexed 
Newton as well as Faraday. Newton said ‘‘That gravity should 
be innate, inherent, and essential to matter, so that one body 
may act upon another at a distance through a vacuum and 
without the medium of anything else by and through which 
this action and force may be conveyed from one to another, is 
to me so great an absurdity that I believe no man who has in 
philosophical matters a competent faculty of thinking, can 
ever fall into it.’’ 

Both Newton and Faraday required a physical basis for their 
speculations. The ether, ‘‘more solid than steel but weight- 
less,’’ which we teach boys and girls to prate about so com- 
placently was inconceivable to these great minds. They might 
have said with Fournier ‘‘The physicist has almost developed 
into a mystic—endeavoring to reduce matter to some unintelli- 
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gible turbulence in an inconceivable ether.’’ 

Tyndall, who worked with Faraday as his disciple and who 
became his successor at the Royal Institution, says ‘‘He knew 
well that from every experiment issues a kind of radiation, 
luminous in different degrees to different minds, and he hardly 
trusted himself to reason upon an experiment that he had not 
seen’’ and Faraday himself said: ‘‘I was never able to make 
a fact my own without seeing it, and the descriptions of the 
best works altogether failed to convey to my mind such a 
knowledge of things as to allow myself to form a judgment 
upon them. I never could work as some professors do by stu- 
dents or pupils. All the work had to be my own.”’ 

Faraday usually worked according to a preconceived idea. 
He tried to magnetize a needle by a sun’s ray. He tried the 
effect of a magnetic field upon a beam of light to ascertain 
whether there was any change produced in the refrangibility of 
the light. This was in 1862, thirty-five years before Zeeman 
discovered the effect; ‘‘A scientific prevision little short. -of 
miraculous.’’ ‘‘A great deal of nonsense is I fear uttered in 
this land of England about induction and deduction. Some pro- 
fessing to befriend the one, some the other, while the real vo- 
eation of an investigator, like Faraday, consists in the incessant 
marriage of both.’’ (Tyndall). 

Faraday said ‘‘We may be sure of facts, but our interpreta- 
tion of facts we should doubt. He is the wisest philosopher 
who holds his theory with some doubt.’’ His speculation on 
the nature of matter and on physical lines of force show the 
way he let his imagination work when he thought it was ‘‘time 
to speculate’’. De la Rive wrote to him ‘‘your intellectual op- 
erations supply a striking proof of the value ofa vivid im- 
agination in a philosopher.’’ 

Tyndall says ‘‘The great experimentalist must ever be the 
habitual theorist, whether or not he gives to his theories forma! 
enunciation.’’ ‘‘Though the force of Faraday’s imagination 
was enormous, he bridled it like a mighty rider, and never per- 
mitted his intellect to be overthrown.’’ 

Faraday wrote to a friend ‘‘Keep your imagination within 
bounds, taking heed lest it run away with your judgment.”’ 

He speaks of ‘‘one of those impressions upon the mind which 
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are allowable for a time as guides to thought and research. He 
who labors in experimental inquiries knows how numerous 
these are and how often their apparent fitness and beauty van- 
ish before the progress and development of real natural truth.’’ 

Faraday won his greatest achievement, the discovery of mag- 
neto-electricity, by this method. Tyndall says ‘‘this is the 
greatest experimental result ever obtained by an investigator. 
It is the Mt. Blanc of Faraday’s own achievements. He always 
worked at great elevations, but a higher than this he never 
subsequently attained.’’ 

After Faraday’s death A. de la Rive wrote: ‘‘I do not think 
that Faraday has once been caught in a mistake, so precise and 
conscientious was his mode of experimenting and observing.’’ 

In 1853 tables took to spinning mysteriously under the 
fingers of ladies and gentlemen. Much was said about a new 
force in nature; much too about strange revelations from an- 
other sphere. Some thought it was ‘‘satanic action.’’ Many 
persons inquired of Faraday about the matter. He made a few 
simple experiments by putting rollers under the fingers of 
those who were to turn the tables, thus showing how easily the 
uneducated judgment can be misled by the senses; and how 
hard it is to shun errors in the interpretation of facts. ‘‘Mrs. 
Browning was so dominated by the superstition that she de- 
nounced Faraday in singularly acrimonious terms, and taunted 
him for shallow materialism.’’ (A materialist is one who hesi- 
tates to believe the unbelievable and a shallow materialist is 
one who furnishes irrefutable facts which point the way of es- 
cape from error). 

These persons at length roused the meek and gentle Faraday 
to anger and he broke forth in these words: ‘‘What a weak, 
credulous, incredulous, unbelieving, superstitious, bold, fright- 
ened, what a ridiculous world ours is. I should prefer the 
mind of a dog to that of the average man. Educated man low- 
ers himself below the creatures endowed only with instincts, 
and in his credulous folly pretends to investigate phenomena 
with gross ignorance under the mask of scientific knowledge. 
The world is running mad after the strangest imaginations that 
can enter the human mind. I cannot help thinking that the 
delusions of mind, and the credulity which makes many think 
that supernatural works are wrought where all is either fancy 
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or knavery, are related to unclean spirits.’’ Controversy 
whether in religion or science was to Faraday detestable, and 
these ‘‘Spiritualists’’ enjoy the distinction of being the only 
persons who ever aroused him to enter the lists. 

Faraday’s charity and passion to be of service to humanity 
is everywhere apparent in his life, as witness these words of 
his: ‘‘It certainly has astonished me to see how beautifully and 
how wonderfully shines forth among nations at large the de- 
sire to do good.’’ ‘‘There is no part of my life which gives 
me more delight than my connection with the government 
lighthouse service.’’ He served his country for nearly thirty 
years, testing lights for lighthouses and this service he con- 
tinued to perform until nearly the end of life. He was not at 
all disposed to underrate the useful applications of science. 

Faraday had little use for formal mathematics, but was 
nevertheless in essence a great mathematician. He said ‘‘It is 
quite comfortable to me to find that experiment need not quail 
before mathematics, but is quite competent to rival it in discov- 
ery.’”’ 

Liebig said ‘‘I have heard mathematical physicists deplore 
that Faraday’s records of his labors were difficult to read or 
understand ; that they often resembled rather abstracts from a 
diary. But the fault was theirs, not Faraday’s. To physicists 
who have approached physics by the road of chemistry, Fara- 
day’s memoirs sound like admirably beautiful music.’’ 

Von Helmholtz said ‘‘It is in the highest degree astonishing 
to see what a large number of general theorems he found by a 
kind of intuition, with the security of instinct, without the 
help of a single mathematical formula.’’ ‘‘With a quite won- 
derful sagacity and intellectual precision, Faraday performed 
in his brain the work of a great mathematician without using 
a single mathematical formula.”’ 

Maxwell said ‘‘Mathematicians who have rejected Faraday’s 
method of stating laws as unworthy of the precision of their 
seience, have never succeeded in devising any essentially dif- 
ferent formulas which shall fully express the phenomena. No 
exception to the statement of these laws as given by Faraday 
has been discovered, no new law has been added to them, and 
Faraday’s original statement remains to this day the only one 
which asserts no more than ean be verified by experiment, and 
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the only one by which the theory of the phenomena ean be ex- 
pressed in a manner which is exactly and numerically accur- 
ate.’’ ‘‘The way in which Faraday made use of his lines of 
force in coordinating the phenomena of electric induction 
shows him to have been a mathematician of high order, and one 
from whom the mathematicians of the future may derive valu- 
able and fertile methods.’’ 

The diversity of Faraday’s interests and the magnitude of 
his labors are shown in the following list of his researches: 

Chlorine and chlorides of carbon 

Benzol, butylene, solution of naphthalene in sulphuric acid 
- Diffusion of gases 

Liquifaction of gases 

Alloys of steel 

Optical glass 

Velocity of electric spark 

Prevention of dry rot in timber 

Caoutchoue 

Ventilation of coal mines 

Lighthouses 

Light, heat, and electricity are modifications of one great 

universal principle 

Purifying water by freezing 

Allotropism 

Artificial stone 

The induction of electric currents and the evolution of elec- 

tricity from magnetism 

Terrestrial magneto-electrie induction 

The identities of electricity from different sources 

Conducting power 

Electro-chemical decomposition 

The source of power in the voltaic pile 
The induction of a current on itself 
Statie induction 
The nature of the electric force or forces and the character 
of the electric force in the gymnotus 
The electricity evolved by friction of steam 
The magnetization of light and the illumination of magnetic 
lines of force 
New magnetic actions and the magnetic condition of all 
matter 
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The crystalline polarity of bismuth and its relation to the 
magnetic form of force 

The possible relation of gravity to electricity 

Diamagnetism 

Atmospheric magnetism 

The lines of magnetic force and the employment of induced 

magneto-electric currents as their test and measure 

Magne-crystallic action 

Specific inductive capacity—Theory of contiguous particles 

Magnetism of flames and gases 

Nature of matter—Lines of force 

Professor Reiss of Berlin said ‘‘What a wonderful work 
these researches are in every respect! Incomparable for ex- 
hibiting the greatest progresses for which science ever was 
indebted to the genius of a single philosopher, highly instruc- 
tive by indicating the means whereby the great results were 
found—the object of my continual study and admiration.’’ 

Within sixteen years from the time he came to the Royal In- 
stitution to be Davy’s bottle washer, he had published sixty 
original papers. (th 

What evidence is there for the idea that to succeed one must 
concentrate along special, narrow lines? Even if some must 
make the sacrifice for the sake of a certain piece of research, 
what has that to do with teaching and particularly with high- 
school teaching? 

Faraday received ninety-seven diplomas and distinctions and 
declined enough to carry the list far above a hundred. With- 
out any formal education, he received L.L.D. from Cambridge 
University, and D.C.L. from Oxford. He was made Senator 
of London University and member of a committee to establish 
degrees in science. He declined professorships in University 
College and in the University of Edinburgh, and declined to be 
an examiner in the University. He received scientific honors 
from almost every academy and university in Europe. He was 
made Commandant of the Legion of Honor, Chevalier of the 
Prussian Order of Merit, Knight Commander of the Order of 
St. Maurice and St. Lazarus. He received numerous medals 
and the title F. R.S. He declined the presidency of the Royal 
Institution, declined the presidency of the Royal Society and 
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declined Knighthood. To honor Kim Queen Victoria gave him 
a house on Hampton Court Green, and the King gave him a 
pension for life. Probably few men have ever received so 
many scientific honors. 

Faraday like Darwin lived very much apart from the world, 
mingled not at all in society and attended very few public 
meetings even of scientific men. He had a few very close 
friends in various countries, with some of whom he kept up a 
constant correspondence. He wrote all his letters with his own 
hand. Among his acquaintances may be mentioned beside 
Davy and Tyndall and those at the Royal Institution and the 
Royal Society, Ampere, Arago, Becquerel, Biot, De la Rive, 
Dumas, Du Bois-Reymond, Fresnel, Gay-Lussac, Humboldt, 
Laplace, Oersted, and Volta, and the painters Turner, Landseer 
and Stanfield. 

In his testimony before the Public School Commission Fara- 
day said: ‘‘That the natural knowledge which has been given 
to the world in such abundance should remain untouched and 
that no sufficient attempt should be made to convey it to the 
young mind growing up is to me a matter so strange that I find 
it difficult to understand.’’ ‘‘Highly educated men ask the 
most simple questions in chemistry or mechanics. Many of 
these instructed persons are as far from having the power of 
judging of these things as if their minds had never been train- 
ed.’’ He thinks that the study of science is so glorious a school 
for the mind that school children should spend more than one- 
fifth of their time in it and that eleven years of age is not too 
young to begin. ‘‘At my Juvenal Lectures at Christmas time’”’ 
he says ‘‘I have never found a child too young to understand 
intelligently what I told him; they came to me afterward with 
questions which proved their capability.’” What sort .of 
science Faraday gave these children may be learned from the 
two courses which are in print, one on the Chemical History. of 
a Candle and the other on the Forces of Nature. That the chil- 
dren appreciated these lectures is attested by the fact that they 
attended them in goodly numbers each Christmas week for 
nineteen years, as given by Faraday at the Royal Institution 
and they are still attending them, at the Royal Institution 
given by others. He lectured on such subjects as A Fire; A 
Candle; A Lamp; A Chimney; A Kettle; Ashes, ete. He not 
only believed in teaching science, but general science and that 
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by the project method. Those who attended his lectures said: 
‘In leeturing to children he never allowed his ideas to outrun 
their intelligence. He took great delight in talking to them, 
and easily won their confidence. His quick sympathies put him 
so closely in relation with the child that he saw with the boy’s 
new wonder, and looked as if he had never seen the thing be- 
fore.’’ He sometimes prepared more than eighty experiments 
for a single lecture. He said ‘‘The eye is superior to the ear 
for conveying ideas to the mind, hence the value of apparatus, 
experiments, diagrams, tables, ete.’’ 

Faraday believed in teaching adults also by lectures, hence 
in 1826 he began the famous Friday evening lectures at the 
Royal Institution with the avowed purpose of ‘‘making science 
attractive to the world.’’ He said ‘‘Science is undeniably 
most eminent in its fitness for the purpose of lectures. There 
is no part of it that may not be treated, illustrated, and explain- 
ed with profit and pleasure to the hearers inthis manner. The 
facility with which it allows of experimental illustration places 
it foremost. After it comes arts, manufacturers, the polite 
arts, belles lettres, and a list which may be extended until it 
includes almost every thought and idea in the mind of man. 
Let the subject fit the audience, or otherwise success may be 
despaired of.’’ Faraday understood the value of novelty and 
made much use of the spectacular in his lectures, saying, ‘‘there 
is nothing more strange in the human mind than the manner in 
which a little familiarity in thought reduces the highest and the 
most important of truths to the dull no-interest of every day 
commonplace.’’ 

Faraday trained himself to speak slowly in lecturing and 
instinctively Knew how to time his utterances to the echoes of 
the theatre. He frequently had a card lying on the lecture 
table before him with the word slow written upon it. His lec- 
tures were always crowded and were attended by all classes, 
the King being frequently present. It is said ‘‘He had the art 
of making philosophy charming—No attentive listener ever 
came away from one of Faraday’s lectures without having the 
limits of his spiritual vision enlarged, or without feeling that 
his imagination had been stimulated to something beyond the 
mere expression of physical facts.’’ 
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Mrs. Richard Owen said ‘‘Faraday is the beau ideal of a 
popular lecturer. He made us laugh heartily, and when he 
threw a coal scuttle full of coals, a poker, and a pair of tongs 
at the great magnet, and they stuck there, the theatre echoed 
with shouts of laughter.”’ 

De la Rive said ‘‘ Nothing can give a notion of the charm 
which he imparted to these lectures. He knew how to combine 
animated, and often eloquent, language with a judgment and 
art in his experiments which added to the clearness and ele- 
gance of his exposition. He exerted an actual fascination up- 
on his auditors; and when, after having initiated them into the 
mysteries of science, he terminated his lecture, as he was in the 
habit of doing, by rising into regions far above matter, space, 
and time, the emotion which he experienced did not fail to com- 
municate itself to those who listened to him, and their enthu- 
siasm had no longer any bounds.’’ His last Friday evening lec- 
ture was given on June 20, 1862. 

Faraday was deeply religious. Of revivals, however, he said 
‘fany power they may have over one’s mind must be a delusion 
and a snare. He who learns from the Scriptures needs no 
crowd and no revival to teach him.’’ 

John Tyndall after dining with Faraday wrote: ‘‘He said 
Grace in the language of Scripture. It might be described as 
the petition of a son into whose heart God had sent the Spirit 
of His Son, and who with absolute trust asked a blessing from 
his father. I love strength, but let me not forget the example 
of its union with modesty, tenderness and sweetness in the 
character of Faraday.’’ 

J. H. Gladstone says: ‘‘There are persons now living who 
watched this man of strong will and intense feelings raising 
himself from the lower ranks of society, yet without losing his 
balance; rather growing in simplicity, disinterestedness, and 
humility as princes became his correspondents, and all the 
learned bodies of the world vied with each other to do him 
homage; still finding his greatest happiness at home, though 
reigning in the affections of all his fellows.’’ 

‘‘He was very happy in his position and with his pursuits, 
which elevated him entirely out of the meaner aspects and low- 
er aims of common life.’’ ‘‘His sensitive and enthusiastic 
temperament had much in common with that of the artist, and 
he enjoyed music, especially good music, greatly.’’ 
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“‘This son of a blacksmith and apprentice to a bookbinder, 
had to decide between a fortune of say three-quarters of a 
million dollars on the one side, and his undowered science on 
the other. He chose the latter, and died a poor man. But his 
was the glory of holding aloft among the nations the scientific 
name of England for a period of forty years.’’ 

Faraday deliberately gave up an annual income of more than 
$6000 for $1000 and time to think, saying ‘‘I have always loved 
science more than money. I cannot afford to get rich.’’ 

M. Dumas’ eulogy of Faraday at the French Academy of 
Sciences contains the following: ‘‘I have never known a man 
more worthy of being loved, of being admired, of being mourn- 
ed. There is more than one useful lesson to be learned from 
the proper study of this illustrious man, whose youth endured 
poverty with dignity, whose mature age bore honors with mod- 
eration, and whose last years have passed away surrounded by 
marks of respect and tender affection.”’ 

‘That one who had been a newspaper boy should receive un- 
sought almost every honor which every republic of science 
throughout the world could give; that he should for many 
years be consulted constantly by the different departments of 
the Government, and other authorities on questions regarding 
the good of others; that he should be sought after by the prine- 
es of his own and of other countries; and that he should be the 
admiration of every scientific or unscientific person who knew 
anything of him, was enough to have made him prond, but the 
Faraday who delivered newspapers at private houses, the Fara- 
day that begged for the meanest place in a scientific workshop 
and the Faraday that declined the highest honors which Britis. 
science could offer was always the same meek and humble 
Faraday.”’ 

Near the close of his life Faraday wrote: ‘‘My worldly 
faculties are slipping away day by day. Happy is it for al! 
of us that the true good lies not in them. As thcy ebb, way 
they leave us as little children trusting in the Father of mercies 
and accepting His unspeakable gift.’’ 

He died August 25, 1867, and Gladstone said: ‘‘There was a 
philosopher less on earth and a saint more in heaven.’’ 














Preparation of Teachers of Sex-Education or 
Social Hygiene Education '! 


M. A. BicELow, Teachers College, Columbia University. 


The first step in the preparation of teachers of sex-educa- 
tion consists in understanding what is to be taught and why it 
should be taught. Hence, I shall begin with these sub-topies. 

Social-hygiene has come into American usage within the 
past fifteen years to include all problems of the racial or sex- 
instinct which, while a function of individual life, is chiefly 
concerned with the relations of individuals in social groups, 
particularly in that fundamental unit of sex-relationship which 
we call the family. In short, social-hygiene as now under- 
stood involves all the relations of sex as they concern all social 
groups of two or more individuals. The task or aim of social- 
hygiene is to make progressively better all sex-relationships in 
human life to the end that life itself may be better. 

Social-hygiene means much more than the older phrase sex- 
hygiene, which was unpopular because that little word ‘‘sex’’ 
is so commonly misunderstood by otherwise intelligent people. 
For the purpose of this science conference, let us begin by get- 
ting a clear understanding of the meaning of sex. Briefly, it 
isthis: (1) Biologically and originally a provision for double 
parentage, for perpetuation of life by two cooperating 
individuals of a pair, known as male and _é female, 
(2) of the original provision for reproduction of new indivi- 
duals by two cooperating individuals there has developed in 
human life, but in no other living things, physical or spiritual 
love with all its splendid possibilities as found in ideal family 
life ; in other words, out of the material aspects of reproduction, 
as illustrated by the animals and plants, have evolved the pos- 
sibilities of the conjugal affection of parents for each other, of 
their parental affection for their offspring, and probably the 
filial affection of offspring for their parents. In short, all the 
phases of affection in ideal family life have their basis in sex 
instincts which originally were merely a controlling force for 
the physical mechanism of reproduction, (3) finally, sex has 
led upward to social and intellectual comradeship of men and 
women who meet on terms practically independent of the origi- 





1 Paper read at New Jersey Science Teachers Association, 
Nov. 1, 1919. 
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nal or biological meaning of sex. It is this three-phase inter- 
pretation of sex meaning and outlook which should be clearly 
grasped by those who prepare to give sex-instruction. 

In addition to understanding the meaning of sex, teachers 
and parents should know the outlines of the national social- 
hygiene campaign carried on for many years by the American 
Social Hygiene Association, and was made an official national 
movement by an act of Congress in July 1918. 

The most prominent part of the social-hygiene movement up 
to a recent date is a direct health drive against venereal dis- 
eases which owe their continued existence to immorality (by 
which we mean sexual union outside of approved marriage). 
Indirectly, the attack on venereal diseases involves other prob- 
lems of social-hygiene, especially those of social relationships 
and morals and vulgar attitude. Since physical health is being 
stressed, the direction of the official campaign is in the United 
States Public Health Service, for which Congress has appro- 
priated about $4,000,000 to be used within two years, partly in 
cooperation with State Boards of Health. The reason for such 
emphasis on the diseases resulting from social vice is that the 
war has taught us the vast importance of this problem, because 
compulsory medical examinations have given a fairly accurate 
estimate of the amount of disease among young men from 
twenty-one to thirty-one selected by the draft rules, and there- 
fore giving a fairly scientific representation of this age group. 
Of course, nothing has been accurately estimated concerning 
women or men of other ages. 

The campaign against venereal disease is of great importance, 
but standing alone it is adequate only for solution of social 
health problems. The other sex problems should be attacked 
coincidently and some of them will react to help in the fight 
against venereal disease. Educators especially should bear in 
mind that venereal disease is only one of several serious sex 
problems of our times. (Read Chapter IL in ‘‘Sex-Educa- 
tion.’’) 

The mental and social problems of maladjustments of sexual 
life are the real causes of sexual promiscuity which, in turn, is 
responsible on the one hand for distribution of venereal dis- 
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eases and, on the other, for social consequences of greatest sig- 
nificance to the monogamie family and civilization. 

Towards the solution of these problems, organized sex-educa- 
tion offers the only hopeful constructive program, for sex- 
education (social-hygiene education) aims to teach and in- 
fluence young people of the character-forming years so that 
they will be prepared to face physical, mental, and social prob- 
lems in which the sexual instinct influences human life. 

A third big thought for teachers and parents is that the 
greatest constructive work of the future must be educational, 
leading towards mental, moral, and social problems phylaxis 
that will prevent for vast numbers of individuals the sexual 
disharmonies which now disturb the physical and social life. 
Now, educational work that is to touch moral and social life 
must be habit-forming and character-moulding. This means 
that it is a work chiefly for pre-adolescent and early adolescent 
years. Our wartime experience in social-hygiene education 
leads many workers in sex-education to doubt whether it was 
of any great value as moral education so far as it reached 
mature men and women. I mean that we doubt whether sex 
character was modified; but, of course, I recognize that sex- 
conduct was influenced in thousands of eases. Certainly, soe- 
iety always gains by such improved sex-conduct even if it is 
brought about by teaching concerning sanitary or social or re- 
ligious penalties. Likewise, laws against murder reduce crime 
by affecting the conduct of wou!d-be criminals, but they do not 
improve their moral nature. However, society at large gains, 
no matter whether crime is prevented by moral or character 
teaching in home or school or by laws prescribing deterrent 
penalties. 

It is generally agreed among thinking citizens that society 
ean not afford to continue control of crime and other unsocial 
conduct merely by setting up penalties (such as fear of impris- 
onment and fear of contracting disease) for those who break 
civil and social and moral laws. We need something more 
fundamental and more constructive, and so we are turning to 
social and moral edueation. It follows that since the problems 
of sex turn on the individual’s conduct as it concerns society 
or a social group consisting of one or more other individuals, 
we should begin moral or social instruction concerning sex life 
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while character and attitude towards life problems are being 
developed, especially in the first fifteen years of life. 

Having pointed out in general outlines the main bearings of 
social-hygiene as, I think, teachers and parents should know 
them, I propose to consider for a few minutes (a) the child’s 
first teachers, (b) teachers in general, (c) special group teach- 
ers for classes in schools or other institutions. 

(a) The first teachers should be parents or other adults who 
are on the most intimate terms with the child, the adults with 
greatest personal influence. With children of pre-adolescent 
years, sex of the teacher need not be considered. Mother, 
father or teacher may deal the same with children of both 
sexes up to the beginning of adolescence. Lucky are those 
children whose parents hold their intimate confidence far into 
and even through adolescence. The child’s first teachers 
should know a few simple facts, such as the life histories of 
some common plants and animals as taught by good nature- 
study teachers. The children should learn, for the sake of at- 
titude, how life begins in lower animals (e. g.,) insects, fishes, 
frogs, or toads, birds, rabbits, cats, or other mammal. Many 
teachers prefer to begin with plants, but lower animals are 
better. Not much technical knowledge is needed. Books will 
help prepare for teaching pre-adolescent children. Hodge, ‘‘N. 
S.’’; Holts, ‘‘N. S.’’; Comstock, ‘‘ Handbook of Nature-Study’’; 
March, ‘‘Racial Health’’; Cady, ‘‘The Way Life Begins’’; 
Morley, ‘‘Renewal of Life’’; W. S. Hall, ‘‘The Doctor’s Daugh- 
ter.’’ There should be no books except nature-study for the 
pre-adolescent sex-instruction of children. Such books as 
named above are for the parents and other teachers. In ad- 
dition to such mature knowledge, they should know something 
of the pre-adolescent sex life of children. They must not for- 
get that the average boy gathers sexual information, often ex- 
tensive, one to seven years before he is twelve years of age. 
The average girl is much more protected. However, direct 
dealing with the boy is possible. Especially should the child’s 
teachers aim to keep intimacy end be ready to counteract vul- 
garity. Then, there is the personal sex-hygiene problem; see 
pp. 137-145 of my ‘‘Sex-Education.”’ 

(b) Teachers in general—All teachers in regular schools 
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and church schools should understand and be prepared to 
help young people by personal advice and, above all, by the 
wholesome attitude towards sex. In fact, all intelligent adults 
should be ready to help with the problem. 

(ec) Class teachers for schools, colleges, Y. M. C. A., Y. W. 
C. A., churches, ete. These should be teachers of the scientific 
facts, of sex physiology, sex-hygiene, and sex-ethics. See 
Chapter III in my ‘‘Sex-Education.’’ Impersonal approach. 
Specially prepared teachers required, but no _ sex-specialists. 
There must be specially selected teachers for culminating work 
of sex-instruction. Jn selecting teachers, avoid five types of 
undesirables: (1) embarrassed teachers who can not speak 
calmly, seriously, and without great embarrassment. (2) The 
psycho-pathic teachers, who are radical and devoted to Freud, 
Kraft-Ebbing, Ellis, Bloch and Moll. It is unwise to trust 
American young people with followers of such authors. Too 
much psycho-pathology of sex is circulating already among 
half-baked enthusiasts who lack foundation in normal 
physiology and psychology. (3) Those who emphasize per- 
verted life and vice. The less the average teacher knows about 
psycho-pathological cases and vice reports, the better. It is 
not necessary to know much in this line in order to warn the 
young. (4) Sexual pessimists. Some are due to personal 
failure in romance or marriage, some to knowledge of vice con- 
ditions. There are many such women and some men in our 
schools and colleges. Hopeless philosophy of sex should not be 
taught to young people, but rather emphasize the optimistic. 
(5) Teachers who are not respected by pupils, because they 
have a flippant attitude, vulgarity, and doubtful character. 

Avoid these five types. Select perfectly normal, wholesome, 
optimistic, hopeful, serious men and women. Omit special sex- 
hygiene and sex-ethies rather than intrust such teaching to one 
of the above types. 

Having rejected the undesirable and selected the promising 
teachers, they should prepare especially for teaching sex- 
hygiene and sex-ethics. 

For teaching sex-hygiene, the need of general knowledge of 
normal personal sex-hygiene, but not much concerning venereal 
diseases (see page 41 in ‘‘Sex-Education’’). No venereal dis- 
ease statistics are useful to young people. For teaching sex- 
ethics, the teacher needs a strong belief in the monogamic ideal 
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of morality, the prevailing American ideal, even though some 
people do not live up to their ideal. Young people need more 
elear thinking on monogamiec marriage. 

Along such lines, parent teachers and other teachers must 
prepare to teach young people how to face and solve the prob- 
lems of sex. It is not a work soon to be completed. Each suc- 
eeeding generation of young people must face the same old 
problems of life.. The parent-teacher and other teachers must 
remember that sex-education can help only by giving the in- 
dividual a basis for choice between the good and the evil of 
sexuality. Hence, as teachers we must guide young people to 
see and choose the best and to avoid the evil in the sexual 
sphere of life. In short, the duty of all who teach young peo- 
ple concerning sex is to make scientific, social and _ ethical 
knowledge and personal influence help young people of each 
generation to choose successfully between sexual evil and 
sexual! good. 


Shall Science Teaching Be Curtailed? 


RESOLUTIONS Passep By THE NEW JERSEY SCIENCE TEACHERS 
ASSOCIATION. 


In Convention at New Brunswick, Nov. 1, 1919. 


Whereas, present educational tendencies, particularly the 
making of science courses elective, and the adding of so much 
required work in history and civics, threaten to cripple to the 
extent of actual disaster the work of science teaching in sec- 
ondary schools, and 

Since, the war has so firmly established the tremendous val- 
ue in national service of even an elementary scientific training, 
as well as the close connection between such training and 
patriotic service, be it 

Resolved: That the following recommendations express the 
attitude of the New Jersey Science Teachers’ Association on 
this subject: 


First: That we appeal to those in authority in colleges and 
other higher institutions which customarily accept our gradu- 
ates to give recognition to our science courses by providing 
separate classes for those students who have had a year of 
preparation in the subject and those who have not. 
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Also, that other science courses as well as physics, chemis- 
try and biology, if based upon a quantity and standard of work 
which is the full equivaient of these courses, be given entrance 
credit on the usual basis. 


Second: That we appeal to principals and superintendents 
of secondary schools to plan their curricula so that at least two 
units of science (a unit consisting of a regular course in a sub- 
ject, five times a week for one year), shall be necessary for 
graduation from any department of the high school except the 
commercial department where one such unit of science may 
suffice. 


That students taking the scientific curriculum should be 
urged to take at least three units of science for graduation. 


That the familiar practice of directing the so-called ‘‘hand- 
minded’’ students and students of mentality below standard, in- 
to the science courses should be discontinued and that the 
more intelligent, or students of the average type be encouraged 
to take scientific training—at least to such a degree that the 
average mentality of pupils in the science curriculum shal! be 
as high as the average of the whole school. 


Third: That we appeal to the Commissioner of Education 
and his associates at Trenton to make such provision that grad- 
uation from a first-class high school accredited by the state 
shall require a minimum of two units of scientific training, ex- 
cept in the distinctively commercial department. 


Fourth: That every member of the New Jersey Scicnce 
Teachers’ Association be urged to take to heart the present 
erisis in their profession and to do all in their power to secure 
the effectiveness of such conditions as are outlined above; and 
further, be it 

Resolved: That the secretary of the Association is author- 
ized to have printed and to mail properly marked copies of 
these resolutions to the following persons: the officials of those 
colleges which commonly accept our graduates; all principals 
and superintendents of high schools in the state; the Commis- 
sioner of Education and his associates, and, as far as possible, 
other science teachers in the state. 

M. C. LeEonarp, Pres 


Dickinson High School, Jersey City. 
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No. 1067 No. 1072 No. 1046 No.C7&C8 No. 1110 


We illustrate a few pieces especially selected for the General 
Science Laboratory in Mechanics of Fluids. 
No. 1067 Density Balls shows that density of a liquid changes with 
temperature and the ball will float or sink. 


No. 1072 Intermittent Siphon. Illustrates principle of intermit- 
tent springs and proves explanation of siphon. 

No. 1046 Hydraulic Press, new form, eliminates breakage. De- 
monstrates transmission of pressure in liquids. 

No. C7 and C8 Siphon Fountain, showing the effect of a siphon in 
producing a fountain in a closed space. 

No. 1110 Balancing Columns. Simplest dependable method 
of measuring density of liquids. 

Write for latest catalogs of Laboratory apparatus and supplies. 
Contain many valuable suggestions and will help you make your 
Science Teaching most effective. 








W. M. Welch Manufacturing Company 


Manufacturers, Importers and Exporters of 
Scientific Apparatus 


1516 Orleans Street, Chicago, Ill. U. S. A. 
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Science Articles in Current Periodicals. 


ACCIDENTS 
America growing careful. Lit. Dig. 63:4:29. Oct. 25, 1919. 


AERONAUTICS 

The Curtiss triplane wins altitude record. Ill. Sc. Am. 120:369. 
Oct. 11, 1919. 

The captive balloon and the fruit grower. Ill. Sc. Am. 120:372. 
Oct. 11, 1919. 

“Flying Parson:” Longest air race in history. Pop. Mech. 
.32:819. Dec. 1919. 

Stunt flying and the commercial pilot. F.T. Courtney. Sc. Am. 
Sup. 88:259. Nov. 8, 1919. 

What of tomorrow’s flying? Ill. Kaempffert and Dienstbach. 
Pop. Sci. 95:4:47. Oct. 1919. 

Curtiss—Holder of the air records. Ill. C. H. Claudy. Sc. Am. 
121:442. Nov. 21, 1919. 

The Wright Brothers—The patent that flew. C. H. Claudy. Sc. 
Am. 121:340. Oct. 4, 1919. 

The Se air races. Ill. Se. Am. 121:423. Oct. 

5, 1919. 


AFRICAN TRIBES 


Curious and characteristic customs of Central African tribes. 
Ill. E. Torday. Nat’l. Geog. Mag. 36:342-368. Oct. 1919. 


AGRICULTURE 

Problems and methods in agricultural research. H. J. Wheeler. 
Jo. Ind. and Eng. Chem. 11:1056-1062. Nov. 1919. 

Wanted: More heavy Horsepower. E. L. D. Seymour. Country 
Life. 37:1:61-2. Nov. 1919. 

Mutiple Hitches and how to make them. Country Life 37:1:70. 
Nov. 1919. 

Relations of Dehydration to agriculture. Ill. S. C. Prescott. 
Com’] Amer. 16:4:41-49. Oct. 1919. 

Plowing deeper. H. A. Crafts. Se. Am. 121:516. Nov. 22, 
1919. 

The draft-horse situation. Sc. Am. 121:510. Nov. 22, 1919. 


AIR 
Optics of the race. Ill W. J. Humphreys. Jo. Fr. Inst. 
188 :483-488. Oct. 1919. 
Atmospheric Electricity. W.F.G. Swan. Jo. Fr. Inst. 188:577- 
606. Nov. 1919. 


ALCOHOL 
Experiments on “root beer.” La Wall and Leffmann. Jo. Fr. 
Inst. 188:545. Oct. 1919. 


ARMENIA 
The land of the stalking death. Ill. Melville Chater. Nat'l. 
Geog. Mag. 36:393-420. Nov. 1919. 


ASTRONOMY 
The surface of the sun. Ill. Isabel M. Lewis. Elec. Exp. 7:526. 
Oct. 1919. 
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**At the head of all the sciences and arts, at the head of civilization 
and progress, stands—not militarism, the science that kills, not 
commerce, the art that accumulates wealth—but AGRICULTURE, the 
mother of all industry, and the maintainer of human life.’’—Garfield. 
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ATOMS 
Atoms and Molecules. Jean Becquerel. Sc. Am. Sup. 88:260- 
263. Nov. 8, 1919. 


AUTOMOBILE 
Eighteenth Century Automobile. Rev. of Rev. 40:442. Oct. 
1919. 
A fresh deal for the Electric. Sc. Am. 121:418. Oct. 25, 1919. 


Brrps 


The Pheasants and their book. Ill. L. S. Crandall. Sc. Am. 
120:367. Oct. 11, 1919. 


BoLL WORMS 


Sweeping Texas clear of cotton boll worms. Ill. Robert H. 
Creighton. Ill. World. 32:396-399. Nov. 1919. 


CANALS 
The New Welland Canal. Se. Am. 121:477. Nov. 15, 1919. 


CANDY 


Sugar, Acid, and Water. Alice Bradley. Woman’s Home Comp. 
46:12:46. Dec. 1919. 


CLIMATE 


A new classification of climate. R. De C. Ward. Geog. Rev. 
8:188-191. Sept. 1919. 


CLOTH 
Calling it by its right name. Edith B. Kirkwood. Woman's 
Home Comp. 46:11:4. Nov. 1919. 


CLOTHING 


Do you know to pick out a suit of clothes? Ill. Martin D. 
Stevers. Ill. World. 32:417-420. Nov. 1919. 


COKE OVENS 


By-products coke ovens. Ill. Littell Me Clung. Ill. World. 
32:357. Nov. 1919. 


COoLp 
“Piped cold:” House cooling. Elec. Exp. 7:517. Oct. 1919. 


COLLOIDS 
The World of Neglected Dimensions. K. Knipe. Sc. Am. 121:392. 
Oct. 18, 1919. 


COLUMBIA RIVER 
Engineers check moving mountain. Ill. Pop. Mech. 32:805-9. 
Dec. 1919. 


CONCRETE 
Better concrete. Jl. Nathan C. Johnson. Sc. Am. Sup. 
88 :276-7. Nov. 8, 1919. 


CROOKES 
Crookes and the greatest of experimental investigators. Cur. 
Opin... 67:244. Oct. 1919. 
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PREFACES 





THERE ARE three kinds of prefaces to be found in text- 
books: wordy prefaces which say nothing; prefaces which ad- 
vocate a desirable educational program which bears little if 
any relation to the achievements of the text itself; and those 
which convey an objective analysis of the texts that they pre- 
cede. 


Smith and Jewett, in their new and popular INTRODUC- 
TION TO THE STUDY OF SCIENCE, characterize their 
book so well that they have saved us the trouble of analyzing it 
ourselves: 


“The following features are mentioned as significant in relation 
to the method of the hook. 


Vise agene To help young students to understand the need of 
controlled observation and to train them in choosing intelligently the 
means and materials by which ends may be realized is one of the most 
important aims of any introductory course in the scientific study of 
the things of common experience. 


“Scientific ideas and facts which emerge in course of study are 
used in discovering and interpreting new significant aspects of the 
environment........ 


“No effort is made to force the adult divisions of scientific knowl- 
edge upon the beginner in scientific study....... 


“Emphasis is constantly placed upon the utility of a scientific 
understanding of things in acquiring a better control and use of 


“The study of projects suitable to a given class or place is facili- 
tated by the abundance of material which the book affords.” 





THE MACMILLAN COMPANY 
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Docs 
The popular Boston Terrier. Ill. Walter A. Dyer. Country Life. 
37:1:58-60. Nov. 1919. 


— 
Ducks 
Wild Ducks as winter guests in the city park. Ill. Joseph Dixon 
Nat. Geo. Mag. 36:331-342. Oct. 1919. 
Dust 
Combating the growing dust evil. E. B. Everett. [ll. World. 
32:253. Oct. 1919. 
DYES 
Why a dye dyes. Lit. Dig. 63:2:26. Oct. 11, 1919. 
ELECTRICITY 
Electricity in the bath. Lit. Dig. 63:4:26. Oct. 25, 1919. 
EYE 
First aid to the spectacles. Lit. Dig. 63:3:24. Oct. 18, 1919. 
EXPLOSIVES . 
Munition of peace—T. N. T. Ill. C. H. Claudy. Sc. Am. 120:366. 
Oct. 11, 1919. 
FaT 
Changes in fat absorbed in fried food. Sibil Woodruff and 
Katherine Blunt. Jo. Home Econ. 11:440-452. Oct. 1919. 
FERMENTS 


Ferments and catalyzers. Paul Sabatier. Sc. Am. Sup. 88:274. 
Nov. 8, 1919. 


FINGER PRINTS 
Finger print testimony in court. Lit. Dig. 63:3:22. Oct. 18, 
1919. 


FIRE 
Fighting fire from the sky. Ill. R. H. Moulton. Pop. Se. Mo. 
95:4:21. Oct. 1919. 


loop 

How much food do you need. Hugo Masters. Phy. Cult. 42:4:37. 
Oct. 1919. 

Low temperature-vacuum, food dehydration. 
Falk, Frankel and McKee. Jo. Ind. and Eng. Chem. 11: 
1037. Nov. 1919. 

Preserving without sugar. Sc. Am. 121:420. Oct. 25, 1919. 

Botulism from canned aragus. 

Method of determining the decomposition point of edible fats. 
Elizabeth C. Sprague Jo. Home Ecom. 11:480-3. Nov. 1919. 


FORESTRY 
A policy of forestry for the nation. Henry F. Grave. Am. For 
25:1401-4. Oct. 1919. 
The forest policy of France—its vindication. Ill. W. B. Greeley. 
Am. For. 25:1379-1885. Oct. 1919. 


FLOWER GARDENS 
“Pompey’s garden.” Ill, Mary H. Northend. Gar. Mag. 
30:97-99. Oct. 1919. 

















LAKE’S GENERAL SCIENCE 


teaches the pupil what he needs 





and what he can use 





A thorough training in scientific thinking. 

A scientifically correct foundation for later specialized study. 

Science treated as applied science by relating the principles to the 
familiar phenomena of daily life. 

A well-balanced text—the author is partial to no particular science. 

A clear presentation of the close interrelation between the sciences. 

A judicious omission of too technical terms and too advanced topics. 

Nearly 400 illustrations, including 12 full-page inserts. 


For use in secondary schools and junior high schools. 


SILVER, BURDETT & COMPANY 


Boston New York Chicago San Francisco 























Color-Blindness 


This lantern Slide for class-room test and discussion of Color-blindness is 
closely modeled after the well known Holmgren test yarns. It has the three test 
colors and 40 carefully selected comparison colors on the same slide. 

An entire class of 25 may be examined in about 30 minutes by this method. 

Price of Slide with Directions, $3.00 

Colored screens for use with the above slide to show approximately how @iffer- 
ent colors appear to color-blind persons, 75 cts. each or $2.00 for set of three cover- 
ing the different types of color-blindness. 

Cc. M. WESTCOTT 
1436 Alta Vista Bivd., Hollywood, Cal. 
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SCIENCE ARTICLES IN CURRENT PERIODICALS 


Some counsel about bulbs. Grace Tabor. Gar. Mag. 30:101. 
Oct. 1919. 

Texture of garden. Ill. Theodora Kimball. Gar. Mag. 30:106- 
109. Oct. 1919. 

Old fashioned garden. Several articles. Gar. Mag. 30:163-177. 
Dec. 1919. 


GARDEN 


Taking the vegetable garden to the cellar. R. L. Fedder. Gar. 
Mag. 30:149-150. Nov. 1919. 


GAS MASK 
The gas mask in industry. Ill. Se. Am. 121:421. Oct. 25, ’19. 


HEALTH 


The habit of health, Dr. W. R. P. Emerson. Wom. Home 
Comp. 46:11:31. Nov. 1919. ‘ 

The health campaign to increase China’s population. Lit. Dig. 
63:6:25. Nov. 8, 1919. 

How Roosevelt made his body. Lit. Dig. 63:6:27. Nov. 8, 1919. 

The physiology of sneezing. A. P. Brubaker. Sc. Am. Sup. 
88 :266-267. Nov. 8, 1919. 

Physical education—antidote for vice and disease. Rupert Blue. 
Phy. Cult. 42:5:28. Nov. 1919. 

Health town. Lit. Dig. 63:9:29. Nov. 29, 1919. 


HELIUM 
Texas as the “home of helium.” Lit. Dig. 63:2:23. Oct. 11, 1919. 


INDIGO 
Revival of indigo. Sc. Am. Sup. 88:271. Nov. 1919. 


INFLUENZA 
How to guard against influenza. H.S. Williams. Pys. Cult. 
42:4:45. Oct. 1919. 
Will the “flu” return? Lit. Dig. 63:2:26. Oct. 11, 1919. 


MASQUERADE 
Costumes for greatest show. Ill. Pop. Sc. Mo. 95:4:44. Oct. 
1919. 


MEALY Bucs 
A parasite war against mealy bugs. Country Life. 37:1:118. 
Nov. 1919. 


MESOPOTAMIA 
The ancient piedmont route of northern Mesopotamia. 
Ellen C. Semple. Geog. Rev. 8: 153-179. Sept. 1919. 


MEXICO 
A Mexican land of Canaan. Ill. Frederick Simpich. Nat. 
Geog. Mag. 36: 207-330. Oct. 1919 


MILK 
The high price of milk. Ill. Alfred J. Lotka. Sc. Am. 121: 
512-518. Nov. 22, 1919. 


NICKEL 
The story of nickel. Ill. W.F. Sutherland. Sc. Am. 121: 480-1 
Nov. 15, 1919. 














For The General Science Laboratory 


Washington Collection of Minerals and Rocks 


= Forty Splendid Specimens, 
= = 20 minerals, 20 rocks — in 
handsome compartment box. 
List giving name and num- 
bers of each specimen inside 
of cover. Price includes set 
of smaller unlabeled dupli- 
cates---40 specimens for stu- 
dents’ use. Only $4.50. 


WRITE for Our CATALOG 


It lists apparatus for the 
general science laboratory 
and is free to science in- 
structors and school officials. 


CHICAGO APPARATUS 
COMPANY 


32 So. Clinton St., CHICAGO, ILL- 
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Teachers, Principals, Superintendents 
WE CAN PLACE YOU IN BETTER POSITIONS 
WRITE US TODAY For Tne FREE BOOKLET, “THE ROAD TO GOOD POSITIONS” 
THE ROCKY MOUNTAIN TEACHERS AGENCY 
326 Empire Building, DENVER, COLORADO. WM. RUFFER, A. M., Manager 
BRANCH OFFICES: PORTLAND, ORE. CHICAGO, ILL. MINNEAPOLIS, MINN. KANSAS CITY, MO. LOS ANGELES, CALIF. 
OUR SERVICE IS UNEXCELLED — OUR SUCCESS PHENOMENAL 
emee> THE LARGEST AND MOST WIDELY PATRONIZED TEACHERS AGENCY IN THE WEST. Enrollment Fee net necessary 












































Magazine List 


American City. The Tribune Building, N. Y. C. Monthly. Two edi- 
tions. City and Town and County Editions. $3.00 a year, 35c 
acopy. The Science problems of city and rural communities are 
treated in numerous articles, well illustrated. A valuable student 
and teacher’s reference. 

American Forestry. Washington, D. C. Monthly. 25c a copy, $3.00 
a year. Splendid pictures for plant and tree study. 

Commercial America. Phila. Com’1] Museum, Phila., Pa., $2.00 a year. 
Ill. Commercial production. New Inventions. Will interest 
Commercial a and science teachers. 

Current Opinion. 65 W. 36 St.,N. Y. Monthly. 25c a copy, $3. 00 a 
year. Has a regular department “Science and Discovery” con- 
taining articles of popular interest, adapted to pupil or teacher’s 
use. 

Country Life, The New. Garden City, N. Y. Monthly. 50c a copy, 
$5.00 a year. Stands at the head of publications dealing with 
life in the country. Special interest to the general reader and 
has many articles on gardening and plant study valuable for 
school use. 

Electrical Experimenter. 233 Fulton St., N. Y. Monthly. 15¢ a 
copy, $1.50 a year. Tl. Popular articles on electrical subjects 
which fascinate elementary and high school pupils. Many sug- 
gestions for teachers. 

Everyday Engineering Magazine. 33 W. 42 St., N.Y. Monthly. 10c 
a copy. $1.00 a year. Ill. Popular articles on science and me- 
chanics. Much of it is simple enough for elementary pupils. 

Garden Magazine. Garden City, N. Y. Monthly. 25¢ a copy, $3.00 
a year. Ill. Helpful to amateur gardeners, teachers and pupils. 

General Science Quarterly. Salem, Mass. Quarterly. 40c a copy, 
$1.50 a year. The only journal published devoted alone to science 
in the elementary and secondary schools. It tells what schools are 
doing in science, gives lesson plans, demonstrations, and an ex- 
tensive bibliography of usable articles in current periodicals. 

Geographical Review, The. Broadway at 156th St., N. Y. 50c¢ a copy, 
$5.00 a year. Devoted to scientific geography. Original maps 
and pictures. One department contains condensed items on topics 
of current interest. 

Good Health. Battle Greek, Michigan. Monthly. $2.50 a year, 25c 
a copy. Reduced rate to Schools. A non-technical health maga- 
zine devoted to race-betterment and biologic living. 

The Guide to Nature. Sound Beach, Conn. Monthly. 10c a copy, 
$1.00 a year. Ill. Of interest to elementary pupils and teachers 
of nature study. 

Illustrated World. Drexel Ave. and 58th St., Chicago. Monthly. 20c 
a copy, $2:00 a year. Many short articles on applications of 
science and mechanics. Popular in style and attractive to ele- 
mentary and high school pupils. 

Journal of the Franklin Institute. Philadelphia, Pa. Monthly. 50c 
a copy, $5.00 a year. Ill. A technical journal. Contains many 
articles of value to science teachers. 

Journal of Home Economics. 1121 Cathedral St., Baltimore. Monthly. 
25¢c a copy, $2.00 a year. For teachers. 

The Literary Digest. 354 Fourth Ave., N. Y. Weekly. 10¢ a copy 
$4.00 a year. Has a department “Science and Invention.’ ’ Articles 
are mostly digests from other journals. They are popular in 
nature and suitable for high school pupils. 
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Journal of Industrial and Engineering Chemistry. Box 505, Wash- 
ington, D. C. 60c a copy, $6.00 a year. A technical journal 
which contains much material which teachers can use. Monthly. 

National Geographic Magazine. Washington, D.C. Monthly. 25¢ a 
copy, $2.50 a year. Best monthly journal for high grade pictures. 
Articles are of interest to general reader, pupils and teachers, as 
well as to geographers. 

Nature Study Review. Ithaca, N. Y. Monthly. 15c¢ a copy, $1.00 a 
year. An illustrated journal for teachers of nature study. 
Physical Culture. 119 West 40th St. N. Y. C. Monthly. $2.00 a year, 

20c a copy. Popular articles on health and physical development. 

Popular Mechanics Magazine. Chicago. Monthly. 20¢ a copy, $2.00 
a year. Short science items and articles well illustrated. Ap- 
peals strongly to elementary pupils. Suggest many construction 
projects. 

Popular Science Monthly. 255 West 39th St. N. Y. C. Monthly. $2.00 
a year, 20c a copy. A Review in text and pictures of the news of 
science and invention presented in a humanistic and inspirational 
way. Used as a supplement to text-books in many high schools. 
Valuable to science pupils and teachers. 

Review of Reviews. 30 Irving Place, N. Y.,N. Y. Monthly. $4.00 a 
year. An illustrated monthly covering world affairs. Contains 
many good articles bearing on science, suitable for class reports. 

School Science and Mathematics. Chicago. Monthly. $2.50 a year. 
A teacher’s journal. Includes many helpful suggestions. 

Scientific American. Woolworth Building, N. Y. Weekly. 10c a 
copy, $5.00 a year. Has longer articles than the other popular 
science journals. Illustrated and is particularly valuable to high 
school science pupils and teachers. 

Scientific American Supplement. Woolworth Building, N. Y. Monthly. 
40c a copy, $4.50 a year. Rather technical, but the majority of 
articles are usable by science teachers and some of them will do 
for pupil reference. Illustrated. 

Scientific Monthly. Garrison, N. Y. 30c¢ a copy, $3.00 a year. Articles 
as a rule are more along lines of pure science. Much of value to 
teachers, articles can be read to advantage by many pupils. 

Transactions of the Illuminating Engineering Society. 29 W. 39th St., 
N. Y. Monthly. 75¢ a copy, $5.00 a year. Technical. Many 
articles contain material which can be used in high school classes. 

Woman’s Home Companion. 381 Fourth Ave., N. Y. C. Monthly. 
$2.00 a year. Good articles on foods and homes. 











SARGENT’S HANDBOOK OF 


AMERICAN PRIVATE SCHOOLS 


A GUIDE BOOK FOR PARENTS 


A Standard Annual of Reference. Describes critically and discriminately 
Private Schools of all classifications. 
Comparative Tables give the relative cost, size, age, special features, etc. 
Introductory Chapters review interesting developments of the year in educa- 
tion,—Modern Schools, War Changes in the Schools, Educational Reconstruc- 
tion, What Progressive Schools are Doing, Recent Educational Literature, etc. 
Educational Service Bureau will be glad to advise and write you intimately 
about any school or class of schools in which you are interested. 

Fifth edition, 1919-1920, revised and enlarged, 768 pages, $3.00. 

Circulars and sample pages on request. 


PORTER R. SARGENT, 14 Beacon Street, Boston, Mass. 




















